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IosicHuTeILHAA 3aANNCKA

PabGouass mporpaMma mo XMMHUHM Ha YPOBHE CPEAHEro 00IIero oOpa3oBaHUS
pa3pabotrana Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06
oOpa3oBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3ysibTaTaM OCBOCHHS
dbenepanbHOI o0Opa3oBareIbHOI IPOrpaMMbl CpPEeIHEro o011ero
obpazoBanusa(POIT COO), npeacraBieHHbIx B DenepaibHOM TOCyAapCTBEHHOM
oOpazoBarenbHoM ctanaapre COO, c¢ yuérom Konuenmuu npenojgaBaHus
yueOHOro mpenMera «XuMuUs» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoi
Qdenepauuy, peaqu3yIOIIUX OCHOBHbIE O0pa3oBaTelbHbIE MIPOrpPaMMblL, U
OCHOBHBIX ToNOXKeHnil «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoi
®denepanuu Ha niepuoa 10 2025 roga» (Pacnopspkenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

XuUMHS HAa YpOBHE YIIYOJNEHHOTO W3Y4YEHUs 3aHMMAeT Ba)XXHOE MECTO B
CHUCTEME €CTECTBEHHO-Hay4yHOro oOpas3oBaHusi ywamuxcs 10-11 kaccos.
N3yuenne mpeamera, peanmzyemMoe B yCIOBUAX JauddepeHInpoBaHHOTO,
npoguiIbHOrO O00y4YeHMs, TMPU3BAHO OOECHeYuTh 00IIeo0pa3oBaTeIbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB IITKOJIBI, HEOOXOAMMYIO IS
afanTayy UX K ObICTPO MEHSIOIIUMCS YCIOBUSAM KHU3HU B COLIMYME, a TAKXKE IS
OpOoAOJKEHUsT OOy4YeHHs] B OpraHu3auusix NnpogdecCHOHAIbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMUS SIBISIETCA OJHON U3 MPUOPUTETHBIX TUCIUIUINH.

B mporpaMmme mno XuMHM Ha3Hau€HUE MpeaAMeTa «XHUMHUS» IOJydaeT
NOJpOOHYI0  MHTEpPIPETAalui0 B  COOTBETCTBUM C  OCHOBOIIOJATarOMIMMHU
nonioxxeHusimu  ®I'OC COO o B3auMOOOYCIIOBJIGHHOCTU IIeNeH, coaepiKaHus,
pe3yabTatoB OOy4YeHUs W TpeOOBaHUN K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.
CBUIETENBCTBOMTOMYSBIISIOTCSCIEAYIONIMEBBITIOTHAEMbBICTIPOTPAMMON IO XUMUU
byHKINY:

o uHPOPMALMOHHO-METOJNYECKAs], peaTu3alusi KOTOpoil olecreynBaert
MOJIYYeHHE TPENICTABICHUs O IIeNAX, COAEpKaHUHU, OOIed CcTpaTeruu
0oOy4eHUs, BOCIUTAHUS U PA3BUTUS 00YUaIOIIUXCSI CPEACTBAMU MIPEAMETA,
M3y4aeMOro B paMKaxX KOHKPETHOTO MPOQHIIs;

e OpraHU3alMOHHO-TUIAHUPYIOLLAs, KOTOpas npeaycMaTpuBaeT
OTNpe/IeTICHUE: TPUHIUIIOB CTPYKTYPUPOBAHUS U IMOCJIEAOBATEIBHOCTHU
U3y4YeHHUs] y4eOHOro marepuaia, KOJUYECTBEHHBIX M KaueCTBEHHBIX €ro
XapaKTEePUCTUK; MOAXOA0B K (HOPMUPOBAHUIO COJIEPKATEIHHOM OCHOBBI
KOHTPOJISI U OLEHKH O0pa30BaTENIbHBIX JIOCTHKEHHUM OOydJarommxcs B
paMKax HUTOrOBOM arTecTanuu B (GOpME €IUHOr0 TOCYJapCTBEHHOTO
HK3aMEHA M0 XUMUH.

[Iporpamma aJig yriyOonEHHOTO U3YUYEHUS XUMUU:

e YCTaHaBJIMBAET WHBAPUAHTHOE MPEIMETHOE COEp’KaHUEe, 00s3aTeIbHOE
JUIST W3Y4YEHUST B paMKax OTACNIBHBIX MNPOPWIeH, NpeaycMaTpUBaeT
pacrmpeneneHue M CTPYKTYPHUPOBAHHME €ro IO KJaccaM, OCHOBHBIM
COZIEpKaTENbHBIM JTUHUSAM/pa3aenaM Kypca;



e HaéT MpHUMEpHOE pachpeselieHne y4eOHOTO BPEMEHH, PEKOMEHIYyEeMOro
JUTSI U3YYCHUS OT/ACIIBHBIX TEM;

e IMpe/siaraeT MPUMEPHYIO TOCIEIOBATENbHOCTh HW3Y4YEHUS Yy4yeOHOTO
MaTepraia ¢ YI€TOM JIOTUKH TOCTPOCHHS Kypca, BHYTPUIIPEAMETHBIX U
MEXKITPEIMETHBIX CBSI3EH;

e JAET METOIWYECKYIO MHTEPIPETAINIO TSI 1 3a71ad W3ydeHUs MpeaMeTa
Ha yriyOa€HHOM ypOBHE ¢ YIETOM COBPEMEHHBIX IPHOPUTETOB B CHCTEME
cpenHero oOmiero o00pa3oBaHUs, COJIEPKATEIbHOW XapaKTePUCTUKU
IUTAHUPYEMBIX  PE3YJIbTATOB OCBOCHHUS OCHOBHOW 00pa3oBaTelbHOMN
MPOTrpaMMbl CpeIHEro o01ero oOpa3zoBaHUs (JIMTYHOCTHBIX,
METanpeIMETHBIX, MPEIMETHBIX), a TaKKEe C y4ETOM OCHOBHBIX BHJIOB
y4e0HO-TIO3HABATENbHBIX  JACHCTBUN  0OydYaromerocs IO OCBOCHHIO
COJICp KaHMsI PEMETA.

ITo BceM Ha3BaHHBIM TO3UIMSAM B MPOrpaMMeE MO XHUMHH TMPEAyCMOTpEHa
NPEEeMCTBEHHOCTh C OOy4YeHHEM XHUMHU Ha YPOBHE OCHOBHOI'O OOIIETO
oOpazoBaHus. 3a TmpeferlaMd YCTAaHOBJICHHOM MpPOrpaMMoOM MO  XUMHHU
00s13aTeNIbHON (MHBApWAHTHOW) COCTABIISIONICH COJEpKaHMs ydeOHOTO mpeameTa
«XuUMHS» OCTa€Tcsi BO3MOXKHOCTb BBIOOpa €ro BapUATHUBHOM COCTaBIISIOLIEH,
KOTOpasi JTOJDKHA OMPEACNSITHCS B COOTBETCTBHM C HAINpaBICHHUEM KOHKPETHOTO
npodusiss 00yueHusl.

B coorBerctBun ¢ koHuenryanbHbIMH nosoxeHusmu PIOC COO o
Ha3HAYEHWW TIPEIMETOB 0a30BOr0 © yrayOJ€HHOTO YpPOBHEH B CHCTEME
nuddepeHIIMpOBaHHOT0 OO0YyYEeHHsI Ha ypOBHE CpeaHero ooOiiero oOpa3oBaHUs
XUMHUSI Ha YpPOBHE YIIYOJEHHOTO W3YYCHHS HAMNpaBlICH HA Peau3aIuio
NPEEeMCTBEHHOCTH €  TOCIEAYIONIUM  JTAaloM  TOJYYEHUS ~ XUMHUYECKOTrO
oOpa3oBaHHMS B paMKaX W3YYCHHS CIEIUAIBHBIX €CTeCTBCHHO-HAYYHBIX U
XUMHUYECKUX MCIUTUIMH B By3aX M OPTaHHU3AIUAX CPEIHEr0 MPoQeCCHOHATBHOTO
oOpa3zoBaHus. B 3Toll cBs3M M3ydeHHE MpeaMeTa «XHUMHUS» OPUEHTUPOBAHO
NPEUMYIIECTBEHHO Ha  paclIupeHue U  YriayOJeHHe TEOpEeTUUECKOW U
MIPAKTUYECKON MOJITOTOBKU 00YyYaronuxcsi, BEIOPABIIUX ONPEACIEHHBIA MPOPUITH
O0Oy4YCHWMSI, B TOM YHCJIE C TIEPCTICKTUBOM MOCIIEIYIONIErO MOTYISCHUS XUMUICCKOTO
oOpa3oBaHus B Opranuzanusax npodeccruonaabHoro oopasoanus. Hapsay ¢ atum,
B cBere TpeboBanuit GI'OC COO k mIaHUpyeMbIM pe3yJabTaTaM OCBOCHHUS
dbenepanbHOl 00pa30BaTENbHOW MPOTrpaMMbl CPEIHEr0 OO0IIEero 00pa3oBaHUS
U3ydeHue TmpeaMera «XUMHUS» OpPHUEHTHPOBAHO TaKXKe€ Ha pEIICHHE 3a7ad
BOCIIUTAHUSI M COLMAJILHOTO PAa3BUTHS OOYy4aromuxcs, Ha (GOpMUpPOBAHUE Y HUX
OOIENHTEIUICKTYaTbHBIX YMEHHH, YMEHHH paIlMOHATM3ANNN y4eOHOTO Tpyna U
00OOIIEHHBIX  CMOCOOOB  JEATENBHOCTH, WMEIOIIMX  MEXKIUCIUIUTMHAPHBIN,
HAJIPEIMETHBIN XapakTep.

CocTaBnstoliuMu nipeaMeTa «XuMUs» Ha YpOBHE YrIIyOIEHHOTO H3y4ECHHS
SBIISIFOTCSL  YIUIYOJNIEHHBIE Kypchl — «Opranudeckas xumus» U «OOmas u
HeopraHudeckas Xxumusi». [Ipu onpeneneHun moaxoa0B K 0TOOPY U CTPYKTYPHOM
OpraHu3allii COAEpPKaHUSA STUX KypCOB B MpOrpaMme MO XHMHUU 32 OCHOBY



npuHAThl nojoxkeHuss ®I'OC COO o paznuuusax 0a3oBoro u yriyosJEHHOTO
YPOBHEW U3YUYEHHUS ITPEIMETA.

OcHoBy cozepxkanus KypcoB «Opranumdeckas xumus» u «OOmas #u
HEOpraHUYeCcKass XHWMHS» COCTaBJIAE€T COBOKYNMHOCTh HPEIMETHBIX 3HAHUU U
YMEHUM, OTHOCALIMXCA K 0a30BOMY YpPOBHIO M3YYEHHs MpeAMeTa. DTa cucTreMa
3HAHUU T[IOJY4YaeT OINPENEIEHHOE TEOPETUUYECKOE JOIMOJHEHUE, ITO3BOJIAIONIEE
OCO3HAHHO OCBOUTH CYIIECTBEHHO OONbIIHUNA 00BEM  (PaKTOIOTUUECKOTO
matepuania. Tak, Ha YrIyOJI€HHOM YpOBHE H3Yy4Y€HHUs IMpeAMeTa oOecredeHa
BO3MOXXHOCTh 3HAUUTEIBHOTO YBEJIWYEHUs OOBbEMA 3HAHUA O XUMHUYECKUX
AJIEeMEHTaX U CBOMCTBaX UX COCAWHEHUN HAa OCHOBE PACIIMPEHUS U yriayOneHUs
NPE/ICTaBIIEHUA O CTPOCHHM BEUIECTBA, XUMHUYECKON CBS3U U 3aKOHOMEPHOCTSX
MPOTEKAHUS PEAKLIUM, pacCMaTPUBAEMbIX C TOUKHU 3PEHHS] XUMUYECKON KUHETHKHU
U TepMOoAMHAMUKU. lM3ydenue mnepuoaunueckoro 3akoHa u llepuognueckon
CUCTEMBI XUMUYECKUX AIIEMEHTOB Oazupyercs Ha COBPEMEHHBIX
KBAaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOCHUM aroMa. XUMHUYECKasi CBS3b
OOBSCHSAETCS C TOYKH 3PEHUS IHEPreTUUECKUX U3MEHEHUN Mpu €€ 00pa30BaHUM U
pa3pyllIeHUH, a TAKXKE C TOYKH 3PEHHs] MEXaHHU3MOB €€ oOpas3oBaHus. M3ydeHue
TUMIOB ~ peakuuid  JomonHsercs  (GOpMHpPOBAHUEM  MpEACTaBICHUH 00
ANEKTPOXUMHUYECKUX MPOLIECCAX U IEKTPOJIN3E PACIUIABOB U PACTBOPOB BEIIECTB.
B kxypce opranmyeckoil XMMUU TPU PACCMOTPEHUU PEAKIIMOHHOW CIIOCOOHOCTHU
COEJIMHEHUH ynensieTca oco0oe BHUMaHUEe BonpocaM 00 AJIeKTPOHHBIX dddekrax,
0 B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkIuu.

Oco0oe 3HaueHuWe HMEEeT TO, YTO Ha COJEpPKaHHUE KYypCOB XHMHH
yrayOa€HHOrO ypOBHS U3YyYEHHUS JIs1 KJIACCOB ONpPEAENEHHOro npoduis (riaBHbIM
o0pa3oM Ha UX CTPYKTYpy U XapakTep [JOMOJHEHHH K oOmel cucreme
MpEAMETHBIX 3HAHUM) OKAa3bIBAIOT BIUSHHUE CMEXHBIE TIpeaMeThl. Tak, HarpuMmep,
B COACpXaHUH TpenMeTa ISl KJIACCOB XUMHUKO-(PU3ndeckoro mpoduis 0ombIioe
3HaueHHuEe OYIyT MMETh BJIEMEHTHhl yueOHOro marepuana nmo odmen xumuu. [lpu
U3YYEHUM NpeIMeTa B JAaHHOM Ciy4yae akIeHT OyJeT ciellaH Ha OOLIHOCTb
METOJIOB MO3HAHMSI, OOIIHOCTh 3aKOHOB M TEOPHUIl B XMMHUU U B (DU3UKE: aTOMHO-
MOJICKYJIsIpHast Teopusi (MOJEKyJsipHas Teopus B (PU3MKE), 3aKOHBI COXpPaHECHUS
Macchl U DHEPrUM, 3aKOHbl TEPMOJMHAMUKH, 3JIEKTPOJIM3a, IMPEJACTABICHUS O
CTPOCHUH BELIECTB U IPYTOE.

B TO e BpemMs B COIEpKAHUM NpeIMeTa il KJIacCOB XHMHKO-
Oouonornyeckoro mpoduiis OONbIINKA yAETbHBIA BeC OyIeT MMETh OpraHu4ecKas
xumusi. B »3TOM cioydae TpemocTaBise€TCs  BO3MOXKHOCTh g Oosee
OOCTOSITENIBHOIO ~ PAaCCMOTPEHMSI XMMHYECKOW  OpraHu3aluu  KJIETKH  Kak
OMOJIOTUYECKOM CHUCTEMBbI, B COCTaB KOTOPOM BXOHSAT, K MPUMEPY, TaKHUe
CTPYKTYpHbI€ KOMIIOHEHTBI, KakK JIUIUJIbI, OCJIKH, YIJIEBOABI, HYKJIECHHOBBIE
KUCJIOTBI U Apyrue. [Ipm 3TOM 3HaHUSA O COCTaBE M CBOMCTBAaX NPEACTABUTEIIEH
OCHOBHBIX KJIACCOB OpPraHMYECKHUX BEIIECTB CIIy)KaT OCHOBOM [JIsi HM3y4EHHUS
CYIIHOCTH IPOIECCOB (DOTOCHHTE3A, AbIXaHUS, TUIIEBAPEHUSI.



B mnnane ¢opmupoBaHHs OCHOB HAy4YHOIO MHMPOBO33PEHHUS, OCBOCHUS
0OIlIEHaYYHbIX METO/I0B MTO3HAHMS U ONbITa MPAKTUYECKOr0 MPUMEHEHHS HAYYHBIX
3HAHUM M3y4YeHHE NpeaMera «XuUMHUS» Ha YriyOJEHHOM YpOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBA3SX C YYEOHBIMH MpPEIMETaMHU, BXOASIIMMU B COCTaB
NpeIMETHbIX obOsacteil «EcTecTBEeHHO-Hay4YHbIE NpeaMeThl», «Maremartuka u
uHpopMaTuka» u «PyccKuil sI3bIK U IUTEpATypay.

[Ipu wm3ydennn ydeOHOrO mpeamera «XUMHS» HAa YIUIYOJEHHOM YpPOBHE
Tak)ke, Kak Ha YPOBHE OCHOBHOI'O U CpelHero obmiero odpazoBanus (Ha 6a30BOM
YpOBHE), 3a7aueil MepBOCTENIEHHON 3HAYMMOCTU SBJISIETCS (DOPMUPOBAHUE OCHOB
HAyKW XUMHUU KaKk o0O0JIaCTU COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTHUYECKOU
JEATEIBbHOCTH YEJIOBEKAa U OJTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYphl. Pemenue
9TOW 3a7aud Ha YIUIYOJIEHHOM YPOBHE H3YYCHHs TpEeIMeTa MpenoiaraeT
peanu3aluio TaKux 1eneH, Kak:

e (QopMHUpOBaHUE TMPEJCTABICHUN: O MaTEepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SIBJIEHUU NIPUPOJIbI, O MECTE XUMHUU B
CHUCTEME eCTEeCTBEHHbIX HayK W €€ Beayled pojid B 00ECIeUCHUHU
YCTOWYMBOTO  pPa3BUTHS  YEIOBEYECTBA: B  PEHICHUH  MPOOIeM
HKOJIOTUYECKOM, IHEPreTHYecKOl M MuIleBol 0e30MacHOCTH, B Pa3BUTHH
MEJUIIUHBI, CO3JJaHUU HOBBIX MaTE€PHUAIOB, HOBBIX UCTOYHUKOB YHEPTHH, B
o0ecCIeYeHNu PalMOHAIBHOTO TMPHUPOAONOIb30BaHNs, B (HOPMHUPOBAHUU
MHUPOBO33pPEHUSI U OOIIEH KyJIbTYyphl YEIOBEKa, a TaKXKe IKOJIOTUYECKHU
000CHOBaHHOT'O OTHOIICHHS K CBOEMY 37I0POBBIO U MIPUPOTHOM Cpee;

e OCBOCHME CHCTEMBl 3HAHUM, JIEKAIIMX B OCHOBE XUMHUYECKOU
COCTaBIIAIOIIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTAIbHBIX
MOHATUH, 3aKOHOB U TEOPUUA XMMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHHMHU BEIIECTBA HA Pa3HBIX YPOBHSAX — AaTOMHOM, HOHHO-
MOJICKYJISIDHOM,  HAJIMOJIEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KUHETUYECKUX 3aKOHOMEPHOCTSIX NPOTEKAHWA XMUMHUYECKUX PEAKUIUU, O
XUMUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMax, 00 00IIUX
Hay4HBIX [TPUHIIAIAX XUMHUYECKOTO MPOU3BOJICTBA;

e (opmupoBaHUE y o0yyJarommxcst OCO3HAHHOT'0 MOHUMAHMS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XUMHYECKUX 3HAHUN ISl OOBSICHEHHS
KIIFOUEBBIX MJIEW W TPOOJIEM COBPEMEHHOW XUMUH, i1 OOBACHEHHS U
MMPOTHO3UPOBAHUS SIBIICHUM, UMEIOIIMX €CTECTBEHHO-HAYYHYIO MPUPOAY;
IPaMOTHOTO PEIICHHs TPOOJIEM, CBSI3aHHBIX C XUMHEH, IPOrHO3UPOBAHMS,
aHaJIN3a U OLIEHKHU C MO3UIMN DKOJIOTMYECKON 0€30IIaCHOCTH ITOCIEICTBUI
OBITOBOM W MPOU3BOJCTBEHHOM JEATENHHOCTH YEIOBEKAa, CBA3AHHOW C
XUMHYECKUM  TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U  NEepepadOTKOM
BEILIECTB;

e yriayONieHWe TPEACTABICHHM O  HAay4yHBIX  METOJax  IO3HaHus,
HEOOXOIUMBIX Il TPUOOpPETEHUS YMEHUM OpPUEHTUPOBATHCSI B MHUPE
BEIIECTB W OOBACHEHHS] XUMHUYECKUX SBJICHHH, HMEIONUX MECTO B
MIPUPOJIE, B MPAKTUYECKON IEATEIIBHOCTH U MIOBCEAHEBHOMW KU3HMU.



B 1urane peanmuzanuu TEpBOOYEPEIHBIX BOCHUTATEIBHBIX M Pa3BHUBAIOIIMX
(GYHKIIUA TIEJIOCTHOW CHUCTEMBI CpPEIHEro OO0IIero oOpa3oBaHUS MPU W3YYCHHUU
npenMera  «XuMHS» Ha  yrIyOJIEHHOM  YpPOBHE OCOOYIO  aKTyallbHOCTh
IPHOOPETAIOT TaKKE TEH U 3a7a91, KaK:

BOCIIUTaHUE YOEKIEHHOCTH B TIO3HABAEMOCTH SIBIICHUNA TPUPOJIBI,
YBOXEHUS K TIPOIECCY TBOpPYECTBA B 00JIACTH TEOPETHYECKUX U
MPUKJIAIHBIX HUCCICIOBAHUNA B XUMHH, (DOPMUPOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH;

pa3BUTHE MOTHUBAlMM K OOYYEHHIO M TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTpPOJIFO M CAaMOBOCIHTAHHIO  HAa  OCHOBE  YCBOGHUS
OO0IIIEYETTOBEUCCKUX IICHHOCTCH;

pa3BUTHE MO3HABATEIIBLHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUYECKUX
criocoOHocTel oOydarommuxcsa, (GOpPMHUpPOBAHHWE Y HHUX CO3HATEIBHOIO
OTHOIIICHUS K CaMOOOpa30BaHUIO W HEMPEPHLIBHOMY OOpPa30BAaHHUIO Kak
YCIIOBHUIO YCTEITHOM MPOoheCCHOHAIIBHOM M OOIIECTBEHHOM AeATEeIbHOCTH,
OTBETCTBEHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M IOTPEOHOCTH B
3I0pOBOM 00pa3e )KU3HH,

dbopMupoBaHHEe YMEHHMM M HABBIKOB Pa3yMHOTO IPHUPOJIOINOIH30BAHUS,
pa3BUTHE SKOJIOTHUECKOU KYJIbTYPHI, TPHOOPETEHHE OIBITa OOIECTBEHHO-
TIOJIE3HOM KOJIOTUYECKOM eI TEITbHOCTH.

OO0muiee 4KciIo YacoB, MPEAYCMOTPEHHBIX ISl U3YUEHUS XUMUM Ha YIITyOJI€HHOM
YpOBHE cpemHero obmero obpasoBanusi, cocraBiser 204 gacoB: B 10 kmacce —
102 gaca (3 yaca B Henento), B 11 kiacce — 102 ygaca (3 yaca B HeJIenio).



Conepxkanue yueOHOro kypca «Xumus»
(o rogam o0y4eHus)

10 kaace

Opranuveckasi XuMus

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMUM

IIpenMer W 3HaYeHHWE OPraHUYECKOM XMMHUH, IHPEACTABICHHE O
MHOT000pa3uu OPraHUYECKUX COCIMHEHU.

DNEeKTPOHHOE CTPOEHHE aToMa YIJepoAa: OCHOBHOE M BO30YKIEHHOE
COCTOSIHUS. BasieHTHblE BO3MOXKHOCTH aToma yriaepoja. XUMHUYECKas CBA3b B
OpTraHUYECKUX COCIUHEHMSIX. THUIbl TUOpPUAM3AIMK aTOMHBIX oOpOuTaien
yraepoaa. Mexanu3mbl 00pa30BaHUsI KOBAJIGHTHOM CBs3U (OOMEHHBIN M JJOHOPHO-
aKIIeNTOPHBIN). THIBI TEPEeKpbIBAHUS aTOMHBIX OpOUTaNe, ©- W T-CBS3U.
OnunapHas, qBoMHas U TpoiHas cBa3b. CHocoObl pa3pbiBa CBsI3€M B MOJEKYJIax
opranudeckux BemiecTB. [loHsiTHe O CBOOOAHOM paaukaine, Hykieopuiae Hu
anexTpodue.

Teopuss crTpoeHuss opranuueckux coenuHeHnii A.M. byrnepoBa wu
COBPEMEHHBIE NIPEACTABIICHUS O CTPYKTYpE MOJEKYJ. 3HAUEHUE TEOPUH CTPOECHUS
OpraHUYeCKUX CcoeNuHeHUU. MoJekynsipHble U CTPYKTYpHBbIE  (HOPMYIIBIL.
CtpykTypHble (GOpMyNBl  Pa3IUYHBIX BHUJAOB: pa3BEPHYTas, COKpami¢HHas,
ckenerHas. M3omepus. Bunabl wn30MepUH: CTPYKTypHas, MPOCTPAHCTBEHHAS.
OnexkTpoHHbIe YD (HEKTH B MOJEKYIaX OPraHWYECKUX COCTUHECHUM (WHIYKTUBHBIN
1 Me30MEPHBIN (PGP EKTHI).

[IpencraBnenne o kiaccupukaluu OpraHudeckux BemecTB. [loHsTue o
dbyHkimonanbpHoM rpymnme. ['omomnorus. ["'omonornyeckue psiapl. CucreMaruyeckast
HOMeHKIaTypa opranudeckux coeauHeHui (IUPAC) u TpuBumanbHble Ha3BaHUS
OTJIENIbHBIX MIPEACTAaBUTEIICH.

Oco0OeHHOCTH U KJaccu(duKanus opraHuYecKux peakuuid. OKHUCIUTETHHO-
BOCCTAaHOBUTEJILHBIC PEAKIIUY B OPTaHUYECKON XUMUHU.

OKCIEpUMEHTAIbHBIE METOJbl H3YyYEHHS] BEHIECTB M HMX NPEBpALICHUN:
O3HAaKOMJIEHHE C O00pa3laMy OpraHWYecKHX BEIIECTB M MaTepuajiamMd Ha HUX
OCHOBE, OIBITHl MO MPEBPAIICHUIO OPraHMYECKHUX BEIIECTB MPH HATPEBAHUU
(mnaBieHue, OOYIJIMBaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJENEH MOJIEKYI
OpPraHUYECKUX BEUIECTB.

YriaeBoaopoabl

Aunkanel. ["'oMonoruueckuil psj aakaHoB, obmias GopMyina, HOMEHKIATypa U
nU30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI aJIKaHOB, sp°-
rudpuau3anys aToOMHBIX opOuTanei yriaepoja, o-cBsi3b. dusmueckue CBONCTBA
AJIKaHOB.

XWUMHUYECKHE CBOMCTBA AQJKaHOB: pPEaKIHMU 3aMEIIEHUsl, HW30MEpU3aLNH,
JNETUIPUPOBAHUS, [IUKIIM3AIMHU, IUPOIN3a, KpEeKUuHra, ropeHus. [Ipeacrasienue o
MEXaHU3ME PEaKINil paIMKaJIbHOI'O 3aMEILICHHUS.

Haxoxnenue B npupoje. CriocoObl MOMy4YeHUs U MPUMEHEHUE aTKaHOB.



Huknoankanel. O0Omas ¢opmysna, HOMEHKIaTypa U uzoMmepusi. OcoOeHHOCTH
CTPOCHUS ¥ XUMHUYECKHX CBOWCTB MajbiXx (IUKJIONPOIAH, IHUKIOOyTaH) U
OOBIYHBIX (IIMKJIOMEHTAH, IMKJIOreKCaH) HMUKI0adkaHoB. CrocoObl MOJy4YeHUs U
IPUMEHEHUE [IUKI0ATKAHOB.

AnkeHbl. ['OMOJIOTHYECKHI psii aJIKEHOB, 00IIas (opmyliia, HOMEHKIIATypa.
DNEKTPOHHOE M  MPOCTPAHCTBEHHOE CTPOCHHE MOJEKYT AaIKeHOB, SP°-
ruOpuan3anys aTOMHBIX OpOuTanei yriepoga, o- U m-cBsi3u. CTpyKTypHas u
reomerpuueckas (muc-tpaHnc-) wuszomepus. Duszmueckue CBOICTBA aAJIKEHOB.
XHUMHUYECKHE CBOMCTBA: PEAKLUMU MPUCOEAUHEHMs, 3aMEIECHUS B O-TIOJOKEHUE
IIpU JBOMHOM CBS3M, NOJIMMeEpU3aluu U okucieHus. [IpaBuio MapkoBHUKOBA.
KadecTBeHHble peakiuu Ha JIBOWHYIO CBsI3b. CrocoObI MOTyYeHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukaius aakaaueHoB (CONpsKEHHBIC, W30JIUPOBAHHBIE,
Kymynupogantule). OCOOEHHOCTH 3JIEKTPOHHOIO CTPOCHUS U XUMUUYECKUX CBOMCTB
CONpPSDKEHHBIX  AueHoB, 1,2- wu 1, 4-npucoenunenue. Ilonumepuzanus
CONnpsKEHHBIX TUeHOB. CrocoObl MOMy4YeHHs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMonorudeckuii ps alKuHOB, 001mas hopMyina, HOMEHKIATypa U
U30MepHUsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJI aJKMHOB, SP-
rudpuau3anys aTOMHbIX opOuTaneil yriepona. dusmyeckue CBOWCTBA AJIKUHOB.
XWUMUYECKHE  CBOWMCTBA:  pEAaKIUU  NPUCOCAUHEHUs,  JUMEpU3alud U
TpUMepU3alMH, OKUcIIeHUs. KucnoTHble CBOMCTBA alKMHOB, UMEIOIUX KOHIIEBYIO
TPOUHYIO CBsI3b. KauecTBEHHBIE peakli Ha TPOMHYIO CBsi3b. CIIOCOOBI MOTyUYECHUS
Y IPUMEHEHUE AJIKUHOB.

Apomarnueckue yriieBoaopoasl (apensl). ['omonormueckuid psii apeHoB,
obmiast popMmyna, HOMEHKIATypa U U30Mepus. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTpoeHHE MOJeKynbl Oenzona. dusznyeckue CBONCTBA apeHOB. XUMHUYECKHE
CBOMCTBa OEH30J1a U €r0 TOMOJIOTOB: PEAKIIMK 3aMEIIeHUsI B OEH30IbHOM KOJIbIIE U
YTJIEBOJIOPOJHOM PpAIMKAJE, PEAaKIUU NPUCOCIAWHEHUS, OKHCIEHHUE TOMOJIOTOB
Oenzona. IlpeacraBneHue o0 OpPUEHTUPYIOIIEM JEWCTBUU 3aMECTUTENCH B
OCH30JIbHOM KOJIbIIE Ha TMpPUMEpPE aJKWIbHBIX PAJUKAIOB, KapOOKCHIBHOM,
TUAPOKCUIBHOM, aMHHO- W HUTPOTPYIIbI, aTOMOB rajgoreHoB. OcoOeHHOoCTH
XUMHUYECKUX CBOMCTB ctupona. [Tomumepusarus ctupona. CnocoObl MOTydeHus 1
NPUMEHEHUE apOMATHYECKUX YTIIEBOIOPOJIOB.

[Ipupoansii ra3. IlonytHeie HedTsHBIE ra3pl. HedTh U €€ mpoucxoxaeHue.
KameHHbI# yroiab u npoayKkTsl ero nepepadborku. CrocoObl nepepaboTku HedTu:
MEPEroHKa, KPEKUHI (TEPMHUYECKUM, KATAIUTHUYECKUI), PUPOPMHUHT, MUPOIIU3.
[TponykThl mepepaboTKu HEPTH, MX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

I'eneTnyeckas CBSI3b MEXKY pa3IMYHBIMU KJIACCAMU YTIIEBOJIOPOJIOB.

DJIEKTPOHHOE CTPOCHHE TaJOrEHIIPOU3BOJIHBIX YIJIEBOJOPOIOB. Peaknun
3aMENIEHUs] TaJoreHa Ha TUIPOKCOTrPYIIY, HHUTPOrPYINNy, IUAHOTPYIIILY,
amuHorpynmy. JleficTBUe Ha TaJIOT€HNPOU3BOJHBIE BOAHOTO M CIHUPTOBOTO
pactBopa mi€noyu. BzauMopeicTBre QUrajioreHalKaHOB C MAarHHUEM M LIMHKOM.
[TonsTne 0 METAIITIOOPTaHUYECKUX COEIMHEHUSX. Hcnonp3oBaHue



rajOreHIIPOU3BOIHBIX YTJIEBOJIOPOJIOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHUYECKHUX BEUIECTB.

OKCIEepUMEHTAIbHBIE METOJbl M3YYEeHMsI BEIIECTB M WX IMpeBpalleHUil:
u3y4yeHrne (PU3NUYECKUX CBOWCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTD), KAUECTBEHHBIX
peakIuii  yriieBOJAOPOAOB Pa3IMYHBIX KiIaccoB (oOeciBeunBaHUE OpOMHON WU
MOJHOM BOJIbI, pacTBOpa IEpMaHraHaTa Kajivs, B3aUMOJCHCTBHUE alleTUJIEHA C
aMMHauHbIM pacTBOpoM okcuga cepebdpa(l)), kadecTBeHHOE OOHapyXeHHE
yriaepoja ¥ BOJOpOAa B OPraHUYECKHX BEIleCTBaX, IOIYYEHUE OTUJICHA U
U3Y4YEHHE €ro CBOMCTB, O3HaKoMJieHHE C KoJulekuusMu «HedTb» u «Yromwy, C
oOpasllaMHl TUIaCTMAcC, KaydyKOB M PE3UHBI, MOJEIMUPOBAHUE MOJEKYI
YTJIEBOJIOPOJIOB U raJIOT HIPOU3BOAHBIX YIJIE€BOAOPOIOB.

Kucaopoaconepxaimue opranudeckue coeuHeHUs

[Ipenenvubie omxHOaTOMHBIE CcHUpTh. CTpoeHue MoJekyn (Ha mnpuMmepe
METaHojla M 3TaHona). l'omonormueckui psn, obmas QopMmyna, u30Mepus,
HOMEHKIaTypa u kiaccudukanus. Dusmdeckue CBOWCTBA  MPEAETbHBIX
OJIHOATOMHBIX CHUPTOB. BoJopoaHble CBS3M MEXAYy MOJEKyJIaMH CIUPTOB.
XWUMHUYECKHE CBOMCTBA: pEAaKIMU 3aMElleHUus, JeruapaTraiuu, OKHUCIEHUs,
B3aUMOJICUCTBHE C  OPraHMYECKUMHU M  HEOPraHWYECKUMH  KHCIIOTaMHu.
KauecTBeHHas peakuus Ha OJJHOATOMHBIE COUPTHI. [[€fiCTBHE 3TaHOJIAa U METAHOJIA
Ha opraHu3M uesnoBeka. CrocoObl MOMY4YeHUsT M TMPUMEHEHHUE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie r¢upsi, HOMeHKIaTypa U n3oMepusa. OCOOEHHOCTH (PU3UYECKUX U
XUMHUYECKUX CBOMCTB.

MHOroatoMHbi€ CHUPTHI — ASTUJICHIVIMKONL U ThULEpUH. Duznueckue U
XUMUYECKUE CBOMCTBA: pPEAKLIUM 3aMEIICHUS, B3aUMOJIEUCTBUE C OPraHUYECKUMU
U HEOPraHWYECKUMHU KHUCJIOTaMH, KayeCTBEHHash peakids Ha MHOTOATOMHBIE
cupthl. [IpencraBieHne 0 MeXaHW3ME PEakiuid HYKICOPWIHBHOTO 3aMEIICHUSI.
HeiictBue Ha opraHuzM denoBeka. CrnocoObl TMONy4YyeHUss W TpPUMEHEHHUE
MHOT'OATOMHBIX CITUPTOB.

®enon. CTpoeHHME MOJEKYJbI, B3aUMHOE BIIMSHHE THUAPOKCOTPYIIIBI |
OeH30pHOTrO sypa. dusznueckue cpoiicTBa (peHosa. OCOOEHHOCTH XUMHUYECKUX
cBoiicTB (enona. KauecTBennsie peaknuu Ha ¢eHon. TokcuuHOCTh (eHona.
CrniocoObI monydenust v npuMenenue penona. denondpopmanpaeruinas cMoia.

KapOoHunbHbIe COEUHEHUS — AJIbACTU]IBI U KETOHBL. DJIEKTPOHHOE CTPOCHUE
KapOOHWJILHOUM TPyNIibl. ['OMOIOrMYECKHe Ppsibl albJACTUIOB U KETOHOB, OOIIas
dbopmyna, u3zoMepus U HOMEHKJaTypa. DuU3MUECKHe CBOWCTBA albJIETUIOB U
KETOHOB. XMMHUYECKHE CBOMCTBAa  albJETHJIOB U  KETOHOB:  PEAKIUU
npucoequHenus. OKHUCIeHNe allb/IeTH0B, KAaUeCTBEHHbIE PEAKIIMU Ha aJIbJICT U IbI.
Cnoco0bl MONy4eHUs: ¥ MPUMEHEHUE albJETUI0B U KETOHOB.

OHOOCHOBHBIE TIpeIeNbHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHS
MOJIEKYJT KapOOHOBBIX KUCIOT. M30Mepus u HoMeHkIaTypa. dusnueckue cBoiicTBa
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHUCIOT. BOIOpOIHBIE CBSI3U MEXKITY
MOJIEKYyJIaMU KapOOHOBBIX KHUCIOT. XMMHUYECKHUE CBOWCTBA: KUCIOTHBIE CBOMCTBA,



peakuus HTepuUKalUM, PEaAKIUU C YYaCTHUEM YIJIEBOJOPOAHOIO paauKaia.
OcoOEHHOCTH CBOWCTB MYypaBBMHOW KHUCHOTHL. [loHSATHE O TIPOM3BOMHBIX
KapOOHOBBIX KHUCIOT — CJIOXHBIX 3¢upax. MHoroobpasue KapOOHOBBIX KHCIOT.
Oco0OEHHOCTH CBOWCTB HENPEEIbHBIX W apOMATHUYECKUX KapOOHOBBIX KHUCIOT,
JTUKapOOHOBBIX KHUCIJIOT, TUAPOKCUKAPOOHOBBIX KHUCIOT. [IpencTtaBurenu BBICIIUX
KapOOHOBBIX KHCIIOT: CT€ApUHOBAas, NaJIbMUTHUHOBAs, OJEUHOBAS, JUHOJEBAS,
nuHoNen08as KUcnoTel. CrocoObl MOIyYeHUs] 1 NPUMEHEHNE KapOOHOBBIX KUCIIOT.

Cnoxubie 3¢upbl. ['oMmonorudeckuit psna, oOmas dopmyna, HU30OMEpHUs U
HOMeHKaTypa. Pu3nyeckue M XMMHYECKUE CBOWCTBA: THAPOJIM3 B KHUCIOH H
HIETIOYHOU Cpee.

XKupsi. Ctpoenue, pu3nuecKkue U XMMHUUYECKUE CBOWCTBA KUPOB: TUAPOIIN3 B
KHUCIION U 1m1enoyHon cpene. OCoOOEHHOCTH CBOWMCTB KUPOB, COACPIKAIIUX OCTATKU
HEIpeAEIbHBIX JKUPHBIX KUCIOT. JKupsl B ipupoe.

Mp1na KaK COMM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IEHCTBUE.

O6mras xapakTepucTrka yriaeBoaoB. Knaccudukarus yrieBogoB (MOHO-, TH-
U ToyiMcaxapujibl). MoHoOcaxapubl: TJIOKO3a, (PpyKTo3a, TajlakTo3a, pudo3a,
ne3okcupuoo3a. dusndeckue CBOMCTBA U HAXOXKJAEHHE B mpupoae. DoTocHHTES.
XHUMHUYECKHE CBOMCTBA ITIOKO3bI: PEAKIIMH C YYaCTHEM CIUPTOBBIX U albJETUIHON
IpynIn, CIOUPTOBOE M MOJOYHOKUCIOE OpoxeHue. [IpuMeHeHue TitoKo3bl, €€
3HAYECHHUE B KU3ZHEAECATEILHOCTU OpraHu3mMa. J(ucaxapuapl: caxaposa, MajabTo3a U
nakTo3a. BoccranaBnuBaroiue 1 HEBOCCTaHABIIMBAIOIIME aucaxapuibl. ['uaponus
nucaxapuaoB. Haxoxnenue B npupojie u npumeHenue. [lonucaxapuabl: kpaxmari,
[JIMKOTEeH W 1eutoio3a. CTpoeHue MaKpoOMOJIEKYJ Kpaxmania, TJIMKOreHa |
netosio3bl.  dusnyeckre CBOMCTBA KpaxMaja M LEJUTI0JI03bl. XHUMHYECKUE
CBOWCTBA Kpaxmaja: TMAPOJIU3, KAYECTBEHHAas peakius ¢ HOAOM. XUMHUYECKHUE
CBOMCTBA LIEJUIIOJIO3bI: TUAPOJIU3, MoiydeHue 3(pupoB uemionossl. [lonstue 06
UCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allETaTHBIN IIENK).

OKCIEepUMEHTAIbHBIE METOJbl HW3YYEHHs BEIIeCTB W HUX MpEeBpaIleHU:
PacTBOPUMOCTD Pa3JIMYHBIX CIIUPTOB B BOJE, B3aUMOJEHCTBUE 3TAHOJIA C HATPUEM,
OKHUCIIEHHE STUJIOBOTO CIMPTA B AJIbJIETU]] HA PACKAJIEHHOW MEIHOW IMPOBOJIOKE,
OKHUCJIEHHE ATWJIOBOI'O CHHUPTAa JUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BaHUE
BUJICOMATEPUATIOB), KAYECTBEHHBIC PEAKIHMH Ha albJeruibl (C THUAPOKCUAOM
muammuHcepeopa(l) wu  rugpokcumom  memu(ll)), peakmus  ramiepuHa €
ruapokcuoM meau(ll), xumudeckue CBOWCTBA pacTBOpa YKCYCHOM KHCIOTHI,
B3aMMO/ICHICTBHE pacTBOpa TioKo3bl ¢ ruapokcuaom Mmeau(ll), B3anmoneiicTBue
Kpaxmayia ¢ MOJOM, PELIEHUE SKCIIEPUMEHTANbHBIX 3a7a4 1o TeMaM «ChupTsl U
denonb», «KapooHoBbIe KUCTOTHI. CIIOKHBIE YPUPBI.

A3oTcoaep:Kkaniue OpraHndecKue coeMHeHust

AMMHBI — OpraHMyYecKre Mpou3BOAHbIE amMmMmuaka. Knaccudukanus aMUHOB:
anudaTUdecKue W apoOMaTHYeCKUe; TIEePBUYHbIE, BTOPUYHBICE W TPETUYHBIC.
Crtpoenuie monekyn, obuias Gopmyia, U30MepHUsi, HOMEHKIATypa U (U3NYECKUEe
CBOMCTBAa. XMMHUYECKOE CBOWMCTBA aMn(aTUUECKNX aMHUHOB: OCHOBHBIE CBOMCTBA,



ATKUJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUYHBIX aMHUHOB C A30THCTOM KHUCIIOTOM.
Conu anKuaaMMOHUSL.

AHWIMH — TpPEACTaBUTENIb aMUHOB apomaTudeckoro psana. CrpoeHue
aHuiIuHa. B3anMHOeE BiMsIHUE TPYIN aTOMOB B MoOJIeKyJsie aHwinHa. OCOOEHHOCTH
XUMHUYECKUX CBOMCTB aHWiIWHA. KauecTBeHHbIE peakiuu Ha aHwinH. CrocoObl
MOJIydeHUsI W TpUMEHEeHHe anudaTudeckux amMuHoB. l[lomydyeHue aHuIMHA U3
HUTPOOEH30Ia.

AmuHokucnoTel. HomeHnknatypa u uzomepusi. OTAelbHbIE TPEACTABUTENN Ol
AMUHOKUCJIOT: TJIMIUH, aJdaHuH. @Ou3nuecKkue CBOWCTBA AMHUHOKHCIIOT.
XUMHUYECKHE CBOMCTBA aMHUHOKHCIOT Kak aM(OTEpHBIX  OpTraHUYECKHX
COCIMHEHUN, peakius TOJIUKOHJCHCAIINN, OOpa30oBaHUE TICNTUIHONW CBS3H.
buonorunueckoe 3HaueHrne aMUHOKUCIOT. CUHTE3 U TUPOJIA3 ENTUIOB.

benku kak mpupojHble moauMmepsbl. llepBuyHas, BTOpUYHAs W TpPETUYHAsS
CTpyKTypa OenkoB. XHMHUYECKHE CBONCTBA OEIKOB: THUIPOJIN3, ACHATYpaIus,
KaueCTBEHHBIE PEAKIIUU Ha OCIKH.

DKCIEpUMEHTAIbHBIE METOJIbl M3YUEHHSI BEIIECTB W HX IPEBpallCHUM:
pacTBOpeHHe OEIKOB B BOJE, JCHATyparus OEIKOB MPU HArpeBaHWH, IIBETHHIC
peakuuu Ha O€NKH, pelleHUuEe OKCIePUMEHTAJIbHBIX 3aJad 10 TeMaM
«A30TcoaepKaiue OpPraHWYECKUE  COCOUHEHHUS» U «Pacno3naBanue
OPraHUYECKUX COCITMHECHUN.

BbicokoMouieKkyJIsipHbIe COeINHEHU S

OCHOBHbBIE TOHATUSI XUMUU BBICOKOMOJIEKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJINMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIUMEPU3ALNU, CPEAHSS MOJIEKYIISIpHAs
Macca. OCHOBHBIE METO/Abl CHUHTE3a BBICOKOMOJIEKYJSPHBIX COCAUHEHUM —
NOJINMEPU3ALINS U TTOJIMKOHAEHCAIIHSL.

[Tonmumepubie Matepuansl. I[lmacTmacchl (TIOJUATUIICH, TOJTUIIPONHIICH,
MNOJIMBUHUIIXJIOPU, TOJHUCTUPOJ, MOJIMMETUIMETAKpWIAT, MNOJUKApOOHATHI,
nonusTUIeHTepedTanat). Y Thuiau3aius 1 nepepadboTka MmiacTUuKa.

DJ1acTOMEpHI: HATypaJIbHBIN KayuyK, CHUHTETUYECKHUE KayuyyKH
(OyTamMeHOBbIN, XJIOPONPEHOBBIN, U30MIPEHOBBIN) U CHIIMKOHBI. Pe3nHa.

Bonokna: HaTypanbHbIe (XJIOMOK, IMEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KalpOH U JaBCaH).

[Tonumepsl CHELHAIBHOT O Ha3HA4YCHUS (Teduion, KEBJIap,
AIEKTPONPOBOISIINE MOTUMEPHI, OMOpa3iaraeMbie MOJIUMEPHI).

OKCIEpUMEHTAIbHBIE METOJbl H3YyUEHHS] BEHIECTB M HX IPEBpalCHUN:
O3HAKOMJICHHE C 00pa3laMH MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC,
KAy4yKOB, pEIICHUE SKCIEPUMEHTAIbHBIX 3a7ad 1o Teme «Pacno3HaBaHue
IJIACTMAcC U BOJIOKOH.

PacuérHble 3anayu.

Haxoxxnenue MosekyisipHOH (QOpMyINibI OpPraHUYeCKOro COEIWHEHUS TI0
MacCOBBIM  JIOJISIM  DJIEMEHTOB, BXOJAIIMX B €ro COCTaB, HaXOXKJACHUE
MOJICKYJISIpHOW  (DOPMYJIBI OPTaHUYECKOTO COCAWMHEHUs Mo wmacce (00bEMy)
NPOAYKTOB CTOpaHus, MO KOJMYECTBY BellecTBa (Macce, 00bEMY) MPOIYKTOB



peakIuyu W/WIW MCXOJHBIX BEIIECTB, YCTAaHOBJIEHHUE CTPYKTYpHOU (opMyIibl
OpraHUYeCKOro BEIIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB HMJIH CIIOCOOOB
MOJIy4Y€HUsA, OIpPEICICHUE JOJU BBIXOJA MPOJAYKTa PEAKIMU OT TEOPETUYECKU
BO3MOJKHOTO.

MexnpeamMeTHbIe CBA3H.

Peanuzanus MeXNpeIMETHBIX CBS3EH MPU M3YUYEHUH OPTaHUYECKONW XUMHU B
10 kiacce OCyIIECTBISIETCS 4Y€pe3 HCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAay4YHbIX TOHSTUM, TaK W TOHATUH, NPUHATHIX B OTACIBHBIX TNIPEAMETaX
€CTEeCTBEHHO-HAYYHOI'0 IUKJIA.

OO0mre ecTeCTBEHHO-HAyYHbIE TIOHATHUSA: SBJICHUE, HAYYHBbIN (aKT, TUIIOTEe3a,
TeOpus, 3aKOH, aHaJlIW3, CHUHTE3, Kiaccudukamus, HaOIIOJEHUE, HU3MEpPECHHUE,
AKCIIEPUMEHT, MO/I€JIb, MOJICIIMPOBAHHUE.

dusznka: Marepus, aroM, DdJIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJIA,
SHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSIHUE
BeleCTBa, (DM3WYECKUE BEIIMYMHBI, CIUHHUIBI H3MEPCHHS, CKOPOCTh, SHEPIus,
Macca.

buomorus: kimerka, opraHu3M, S3KOCHUCTeMa, Ouocdepa, MeTaboIu3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIN U TeTepoTpOdHBIA TUI MUTAHUS, OpOXKEHUE,
dboToCUHTE3, JbIXaHWE, OENTKH, YIJIEBOJbI, >KUPbI, HYKJICHMHOBBIE KHCIOTHI,
(dbepMeHTHI.

I'eorpadusi: mose3HbIe UCKOMaeMble, TOTUIUBO.

TexHomorusi: MUIIEBbIE MPOAYKTHI, OCHOBBI PAIlMOHAIBHOTO MUTAHUSA,
MOIOIIIME CPEJICTBA, MAaTEPHUAIIbI U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 knace

OO01masi 1 HeOpraHuvyeckKass XuMHUs

Teopernvyeckne OCHOBbI XUMHH

AtoM. CocTaB aTOMHBIX sijiep. XUMHUECKUW 3nemMeHT. M3oronbl. CTpoeHue
AJIEKTPOHHBIX 000J0YEK aTOMOB, KBAHTOBBIC YMCJIAa. DHEPreTUYECKUE YPOBHU U
noaypoBHH. AToMHBIE opOuTanu. Knaccudukarms XuMu4ecKkux 3J1eMeHToB (S-, p-,
d-, f-omementsr). PacmpeserneHne 3JIEKTPOHOB 110  ATOMHBIMOPOMTAISM.
DJIEKTPOHHBIE KOH(PUTYpAIIMIM aTOMOB 3JIEMEHTOB MEPBOr0—UETBEPTOrO MEPHUOJIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHHH, SJIEKTPOHHBIC KOH(HUTyparyu HOHOB.
DIIEKTPOOTPULATEIIBHOCTD.

[lepnognueckuii 3akoH u Ileproandeckas cucTreMa XMMHYECKHUX 3JIEMEHTOB
.. Menneneea. CBsizb nmepuognyeckoro 3akoHa u llepuoguueckoil cUCTEMBI
XMMHYECKUX JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMUYECKUX IJIEMEHTOB U 00pa3yeMbIX MU
OPOCTBIX M CJIOXKHBIX BEIIECTB [0 Tpynmam U TepuojaaM. 3Ha4YeHUe
nepuoanydeckoro 3akona /.M. Menneneena.

XuMuyeckasi CBsi3b. BUIbI XUMHYECKOM CBSI3M: KOBAJICHTHAs, WOHHAs,
MeTayuindyeckas. MexaHu3mbl 0Opa3oBaHUs KOBAJEHTHOM CBS3M: OOMEHHBIN U
JIOHOPHO-aKIENTOPHBIA. DHEPTHs U IJMHA CBS3U. [10sIpHOCTD, HAIPABIEHHOCTH U



HACBHIIIAEMOCTh KOBAJEHTHOW cBs3u. KparHeie cBsizu. BogoponHas CBA3b.
MexXMoneKyasIpHbIe B3aUMOJCUCTBHS.

BajieHTHOCT, M BaJleHTHbIE BO3MOXXHOCTH aTOMOB. CBSI3b 3IJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C UX T€OMETPUUYECKUM CTPOCHHUEM (Ha MpUMEPE COCTUHEHUMN
3JIEMEHTOB BTOPOTO MEPUOAA).

[IpencraieHne 0 KOMIUIEKCHBIX COEIMHEHUSAX. COCTaB KOMIUJIEKCHOT'O MOHA:
KOMILUTIEKCOOOpa3oBaTeib, JMIaHAbl. 3HAYEHHE KOMIUIEKCHBIX COCIUHEHUH.
[ToHsATHE O KOOPAMHAIMOHHOW XUMHH.

BemectBa  MONEKYJIpHOTO HM  HEMOJIEKYJAPHOTO  CTPOEHHS.  THIbI
KPUCTAINIMYECKUX PEHIETOK (CTPYKTYP) U CBOICTBA BEIIECTB.

[Tonstne o mucnepcHbix cucrtemax. Mctuaubie pactBopsl. [Ipencrasienue o
KOJUTOMJHBIX pacTBoOpax. CrocoObl BBIPAXKEHUS KOHIICHTPAIMA PacTBOPOB:
MaccoBasi J0Jis BEIIECTBA B pacTBOPE, MOJIsIpHAsl KOHUEHTpalus. HacbllieHHbIe 1
HEHACBIIIEHHBIEC PACTBOPbI, PACTBOPUMOCTh. KpHcTamioruaparsl.

Knaccudukaiys 1 HOMEHKIaTypa HEOPTraHUYECKUX BEIECTB. TpUBUAIIbHBIE
HAa3BaHUS OTJEIbHBIX MPEACTABUTENEH HEOPraHUUECKUX BEIIECTB.

Knaccudukarms XuMudecKux peakiuii B HEOPraHWYECKOW M OpTraHUYECKON
XUMUH. 3aKOH COXPAHEHHUS MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPAICHUS
SHEPIUM MPU XUMUYECKUX peakiusax. TernoBbie 3PHEKThl XUMUYECKUX PEaKIUU.
TepMOXUMHUYECKUE YPAaBHEHUS.

CkopocTh XUMUYECKON peakiuu, €€ 3aBUCUMOCTh OT Pa3jInYHbIX (haKTOPOB.
['omorenHblie U rereporeHHsie peakuu. Karanns u kataan3aTtopsl.

OO6parumble 1 HEOOpaTUMbIE peakIuu. XUMU4Yeckoe paBHoBecue. KoHncTanTa
XUMHYECKOr0 paBHOBecHUsi. DakTOphl, BIMSIONIME HA TOJOKEHUE XHUMHUYECKOIO
paBHOBECHS: TEMIIEpATypa, JaBJICHUE U KOHIECHTPALMU BEIIECTB, YYACTBYIOIINX B
peakuuu. [Tpunnun JlelllaTense.

Onektponutudeckas aucconuanusi. CunbHbIE W CclIaOble 3JIEKTPOJIHUTHI.
Crenenp auccounanuu. Cpena BOOHBIX pPAacTBOPOB: KHUCIIOTHAs, HEUTpasibHaf,
niesiouHas. Bogoponueiit mokazatens (PH) pactBopa. I'maponus coneid. Peakiuu
MOHHOT'0 OOMEHa.

OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE  peakiuu.  CTeneHb  OKHUCJIEHUS.
Okucnutenb W BOCCTaHOBUTENb. [Iporecchl OKUCIEHUSI M BOCCTAHOBIICHMUS.
Baxneiilmue OKHCIWTENNM W BOCCTAHOBUTENH. MeETON 3JeKTpOHHOro OanaHca.
DIIEKTPOJIN3 paCTBOPOB U PACIIABOB BELIECTB.

OKCIEpUMEHTAIbHBIE METOJIbl HM3YyYE€HHUS BEUIECTB W HMX IPEBpALlCHUN:
pa3loKeHue TNEepOKCcHAa BOAOPOJAAa B TMPUCYTCTBUM KaTaau3aTopa, MOJIEIH
KPUCTAINTIMYECKUX PEIIETOK, TPOBEJECHUE PEaKIIMii HOHHOTO 0OMEHA, ONpeeIieHIE
Cpenbl pacTBOPOB C MOMOILIBK) WHIMKATOPOB, M3YYEHUE BIIMSHUSA PA3TUYHBIX
(GakTOpOB Ha CKOPOCTh XHMHUYECKOW pEAKIUH U TMOJ0KEHUE XUMHUYECKOTO
paBHOBECHSL.

Heoprannueckasi xumust

[Tonoxenne HemeraiuioB B llepmogmueckonn cucremMe XUMHYECKHX
anemeHtoB J[.M. MeHnpeneeBa u 0coOOEHHOCTH CTpoeHusi ux atomoB. dDuznueckue



CBOMCTBa HEMETAJUIOB. AJIJIOTPONUS HEMETAIOB (Ha MpUMEpPEe KUCIOPOJa, CEPHI,
dbocdopa u yriepona).

Bonopon. Ilonydenue, ¢usznueckue M XUMUYECKHE CBOMCTBA: PEAKIUU C
MEeTajulaMd U HEMETajulaMd, BOCCTAaHOBUTENbHBIE CBOWcTBA. [wapunebl.
TomIMBHBIE 3IIEMEHTHI.

lNanorensl. Haxoxaenue B mpupoje, crnocoObl moiaydeHus, GUu3ndecKue u
XUMHUYECKUE CBOMCTBA. ['amoreHoBogopoabl. BaxkHelme KUCI0poAcoaepKalue
COEJIMHEHHUS TrayoreHoB. JlabopaTopHbie W MPOMBIILIEHHBIE CIIOCOOBI TOTYyUEHUS
rajgoreHos. [IpumeHenune rajoreHoB U UX COCIUHEHUN.

Kucnopon, o3oH. JlabopatopHble W MPOMBINUIEHHBIE CIOCOOBI MONYYECHHUS
kuciopoyna. dusznueckue U XMMUYECKUE CBOWCTBA M MPUMEHEHHE KHUCIOpOoJaa U
030Ha. OKCUBI U IEPOKCHUIBI.

Cepa. Haxoxzaenue B npUpojAe, CIOCOOBI TONYy4YeHHS, (PU3NUYECKUE W
xumuueckue cBoiictBa. CepoBomopon, cyiabduasl. Oxcun cepoi(1V), okcun
cepei(VI). CepHucras m cepHas KHCIOTHI M HX cond. OCOOCHHOCTH CBOWCTB
CEepHOM KUCIOThI. IIprMeHeHne cepol U €€ COeAUHEHUN.

A3zor. Haxoxnenue B mpupoje, CmocoObl MONy4YeHHS, (U3NUECKUE W
XUMHUYECKUE CBOMCTBA. AMMMAK, HUTPUIbl. OKCUIBI a30Ta. A30TUCTasi U a30THas
KHUCJIOTHI ¥ UX coil. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHnenue azora
U €r0 COCIMHEHUN. A30THBIE yI0OpEHUSI.

®docdop. Haxoxnaenue B mpupoje, CHocoObl ModydeHUs, (puznueckue u
xumudeckue cBoiictBa. Dochumbr u pochun. Oxcuasr docdopa, dochopHas
kuciota u e€ conu. Ilpumenenuwe ¢ocdhopa u ero coenunenuii. docdopHbie
ya00peHus.

VYrnepon, HaxoxjaeHHWE B NOpupone. AJUIOTPOIHBIE  MOaU(UKaAIUH.
duznyeckue M XUMHUYECKHE CBOWCTBA TIPOCTHIX BEIIECTB, OOPa30BaHHBIX
yraepogoMm. Oxkcun yriepona(ll), okcun yranepona(lV), yromeHas kucimora u e€
conu. AKTUBUPOBAHHBIA yroyb, ajncopOuus. DyinepeHsl, rpadeH, yriepoaHbie
HaHOTPYOKU. [IpuMeHeHne MpOCThIX BEIIECTB, 0OPA30BaHHBIX YIJIEPOJOM, U €T0
COCIUHCHUH.

Kpemuuii. Haxoxnaenue B mpupojie, CrocoObl MojydeHus, (puznueckue u
xumuueckue cpoiictBa. Oxcun kpemuusa(lV), kpeMHHEBas KUCIOTa, CHUIIMKATHI.
[Ipumenenue kpeMHus u ero coenHeHuil. CTEKI0, ero noixyyeHue, BUIbl CTEKIIA.

[Tonoxenne MeramnoB B [lepronnueckoil CUCTEME XUMUYECKUX JJIEMEHTOB.
OCOOCHHOCTH CTPOSHHS DJICKTPOHHBIX O0O0J0YEK aTroMoB MeTrauioB. OOmue
dbuznveckre CBOWCTBA MeTauioB. I[IpuMeHeHue MeTauioB B OBITY M TEXHUKE.
CmuiaBel METANIIOB.

DNEeKTPOXUMHUUYECKUN psAl  HanpsokeHuid MetamioB.  OOmmMe  crnocoObl
MOJTyYEHHUSI METaJIJIOB: TUAPOMETAILTYPIus, MUPOMETATTYPrusi,
anekTpoMeramutyprus. [lonsrtue o koppo3uu metawioB. CrnocoObl 3aluThl OT
KOPPO3UHU.



O6mias xapakrepuctuka MertamioB |A-rpynnel [lepuonnueckoid cucTeMsl
XUMHYECKUX dJeMeHToB. Harpuii u kamwmii: mnonydenue, (Qu3MUecKue U
XUMUYECKUE CBOMCTBA, MPUMEHEHHE MPOCTHIX BEMIECTB U UX COCAUHEHHUIA.

O6mas xapakrepuctuka meramioB |IA-rpynmer Ileprogudyeckoil cucTemsl
XUMHUYECKUX ODJIEMEHTOB. Maruvii W KaublMii: MoNy4eHue, (U3MYEeCKue u
XUMUYECKUE CBOMCTBAa, INPHUMEHEHUE IIPOCTBIX BEIIECTB M HX COEAUHEHUHU.
XKécTkocTh BOABI U CIIOCOOBI €€ yCTpaHEHUS!.

ATOMHUHUIN: TTONTy4eHHEe, (PU3UUECKUe U XUMHUECKUE CBOWCTBA, TPUMEHEHUE
OPOCTOrO BEIIECTBA M €ro coeauHeHuil. AmdorepHble CBOIICTBA OKCHIA U
TUAPOKCUA ATFOMUHUS, TUAPOKCOKOMIIIIEKCHI AIIFOMUHUS.

OO6mias  xapakTepucThka MeTauioB NoOouHblX noarpynn  (b-rpymm)
[Iepronndeckoi CUCTEMBI XUMAYECKHUX AJIEMEHTOB.

du3MYeCcKrne U XMMUUYECKUE CBOMCTBA XpoMa M €ro coeauHeHuil. OKcuiibl U
ruapokcuasl xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel u guxpomarsl, HX
OKHUCJIMTEINIbHBIE CBOMCTBA. [loyueHre u mpuMeHeHrne Xpoma.

OU3UYECKUE U XHUMHUYECKME CBOMCTBA MApraHUa MU €ro COCIAUHECHUU.
Baxwneiimme coenqunenuss Mapranna(ll), wmapranua(lV), wmapranna(VIl) u
mapranna(VIl). Ilepmanranat kanus, €ro OKUCIUTEIbHbIE CBOMCTBRA.

®u3NYeCKne U XUMHUYECKHE CBOWCTBA JKelle3a U ero coequHeHnil. OKcupl,
ruapokcusl U conu xeneza(ll) u xxeneza(lll). [Tonyuenue u npumeHeHue xenesa
Y €ro CIUIaBOB.

®u3nyecKrne 1 XMMHYECKHE CBOMCTBA MeU U €€ coequHeHui. [lomyyenne u
NPUMEHEHUE MEIU U €€ COECTMHEHU.

[uuk: nomydeHue, (U3MYECKME U XUMHUYECKHE CBOMCTBAa. AM(QOTEpHBbIE
CBOMCTBA OKCHJA ¥ TUIPOKCHA IMHKA, THIPOKCOKOMILUIEKCHI IUHKA. [IpuMenenune
[IUHKA U €r0 COEINHEHU.

OKCHEpUMEHTAJIbHBIE METOAbl M3YYEHHsI BEIIECTB M HUX MPEBPAIICHMIA:
u3ydeHre oO0pa3lloB HEMETaJUIOB, rOpeHHue cepwl, gocdopa, xene3a, MarHus B
KUCJIOPOJC, HU3YYCHHE KOJUIEKIMU «MeTajuibl M CIUIaBbl», B3aWUMOJICHCTBUE
HIEJIOYHBIX U IIETOYHO3EMENbHBIX METAJJIOB C BOJOM (BO3MOYKHO UCIIOJIb30BaHUE
BUJIEOMATEPUAIOB), B3aUMOJICUCTBUE LIMHKA U JKelie3a C PacTBOPAMM KHUCIOT U
IIEJI0YEeH, KAYECTBEHHBIE PEAKLIMY HA HEOPraHUYECKNUE aHUOHBI, KATHOH BOJAOPOAA
U KaTUOHBl METAJUIOB, B3aUMOJAECHCTBHE THAPOKCUAOB AIOMHUHUS M IMHKA C
pacTBOpaMM KHCJIOT M IIEJIOYEH, PEHICHNE SKCIIEPUMEHTANBHBIX 3a/1ad 110 TeMaM
«["anmorensr», «Cepa u e€ coeguHEHUsA», «A30T U (Hochop U UX COEAMHEHUA,
«MeTaibl TJIaBHBIX TOArPYNI», «MeTanibl HOOOYHBIX MOAIPYIII».

XuMHUSA U KU3Hb

Ponb xumuu B o0ecriedeHuu yCTOMYMBOTO pa3BUTHUS yenoBedecTBa. [lonstue
O Hay4HbBIX MeETOAAaX IIO3HAHUSA M METOJAOJIOTUA HAy4YHOIO HCCIIEIOBAHMS.
Hayunble npuHUMIBI OpraHu3anuu XUMUYECKOr0 TPOU3BOACTBA. [IpoMbIliieHHbIE
CIOCOOBI MONYYEHUSI BaKHEUIINX BEIIECTB (HA MpUMEpPE MPOU3BOJCTBA aMMHAKa,
CEpHOI KUCIOTHI, MeTaHoMa). [IpombiliuieHHbIe cIOCOOBI MOTYYEHHUs] METAJIJIOB U



CIJIaBOB. XMMMYECKOE 3arpsi3HEHUE OKPYXKAIOUIEH CPeAbl U €ro IMOCIEICTBHUS.
Ponp xuMuu B o6eciedeHnr SHEPTETHUECKOM 0€30MacHOCTH.

Xumuss © 310poBbe uenoBeka. JlekapctBeHHble cpenctBa. [lpaBuiia
VCIIOJIb30BAHUS JICKAPCTBEHHBIX MpenapaToB. Poab XUMuu B pa3BUTUHA MEIULIVHBI.

XUMHUS TIUAIE: OCHOBHBIE KOMIIOHEHTHI, MUIIEBbIe J00aBKU. Ponb Xxumuu B
o0ecreyeHny NuIeBoi 0e30MacCHOCTH.

Kocmernueckne u napgromepHbsie cpenactBa. beitoBas xumus. [lpaBuna
0e30MacHOr0 MCIHOJB30BaHUS MPENnaparoB OBITOBOW XWMHUU B TIOBCEIHEBHOM
KU3ZHHU.

XUMHS B CTPOUTENBCTBE: BaXKHEUIIUE CTPOUTENbHBIE MaTepuaibl (I[EMEHT,
OeToH).

XuMHUS B CENTbCKOM X03siicTBe. OpraHndeckue 1 MUHEpAJIbHbBIE yT100pEHNS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepualbl, KPacKH, CTEKJIO, KepaMHKa.
Marepnainsl ais 3J1IeKTpOHUKU. HaHOTEXHOMOrMA.

PacuérHble 3anaumn.

Pacuérel: Macchl BemiecTBa Win 00bEMa ra3oB MO MU3BECTHOMY KOJIMYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMU BEIIECTB,
Maccel (00bEMa, KOJNMYECTBA BEHIECTBA) MPOJAYKTOB PEAKLUM, €CIU OJHO W3
BEIIIECTB MMEET MNpHUMeECH, Macchl (00BEMA, KOJIMYECTBA BEIECTBA) MPOAYKTa
peaKuMM, €CIM OJHO W3 BEIIECTB JAaHO B BHUJAE pPACTBOpa C OIpPEACIEHHOU
MAacCOBOM JOJIEW PACTBOPEHHOIO BEIIESCTBA, MAaCCOBOM [JIOJA WU MOJSPHOMN
KOHIIGHTpAIIMU BEIECTBA B PAcTBOpE, JOJM BbIXOAA MPOJAYKTa PEAKUUU OT
TEOPETUUECKH BO3MOMKHOTO.

MexnpenMeTHbI€ CBS3H.

Peanuzammst  MeXnpeaMeTHBIX  CBs3ed TpM  U3ydyeHUHW  oOmed u
HEOpraHn4YecKkon XUMuU B 11 Kiacce oCyIeCTBIAECTCS Yepe3 UCIOJIb30BAHUE KaK
OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHI, TaK U MOHATUH, IPUHATHIX B OTACJIbHBIX
IIPEAMETAX ECTECTBEHHO-HAYYHOIO IIUKJIA.

OO01uue ecTeCTBEHHO-HAYYHbIE TIOHSTHUS: IBJICHUE, HAYYHbIN (aKT, TUIOTE3a,
TEOpHs, 3aKOH, aHaJIU3, CUHTE3, Kiaccuukaius, nepuoJIudHOCTb, HAOII0IEHNUE,
U3MEPEHHE, SIKCIIEPUMEHT, MOJEIb, MOJAETUPOBAHUE.

®dusnka: Marepus, MHUKPOMHp, MAKpPOMHUpP, aTOM, OJJIEKTPOH, IPOTOH,
HEUTPOH, MOH, U30TOIbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, JHEPT€TUUECKNUI YPOBEHD,
BEIIECTBO, TEJIO, 00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, WJICAIbHBIM Ta3,
¢dbusznyecKkre BEIMUMHBI, €IMHUAIIBI U3MEPEHUS, CKOPOCTbh, SHEPTHsI, Macca.

buomnorus: knerka, opraHusm, sKocuctema, ouocdepa, MeTaboInu3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, KUPBI, YTIEBOAbI, HYKIICMHOBBIE KUCIOTHI, ()EPMEHTHI,
TOPMOHBI, KpYTOBOPOT BEUIECTB M OTOK YHEPTUU B DKOCUCTEMAX.

['eorpadusi: MuHepanbl, TOpHBIE MOPOJIbI, MOJIE3HBIE UCKOMAEMBbIE, TOTUIUBO,
PECYPCBL.

TexHonorus: XUMUYECKass MPOMBIIUIEHHOCTh, METALUTYPIUs, CTPOUTEIbHBIC
MaTepHabl, CEIIbCKOXO35IMCTBEHHOE MPOU3BOJICTBO, IHUILEBAs MPOMBIIUIEHHOCTD,
dapmarieBTHUYECKAS POMBIIIJIEHHOCTb, IPOU3BOJCTBO KOCMETHYECKUX



nmpemnaparoB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX MAaTCpHUaJIOB, JJICKTPOHHAA
IMPOMBIIIJICHHOCTb, HAHOTCXHOJIOI'HH.



Ilnanupyembie pe3yJbTAThI OCBOEHUS Y4eOHOr0 npeamMera « XuMus»
Ha yriiy0JIeHHOM YPOBHe

JINYHOCTHBIE pe3yJIbTAThI

B CcOOTBETCTBUM C CHUCTEMHO-IESTEIBHOCTHBIM MOAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTAaTOB OCBOCHHUS MpeameTa «XUMUs» Ha YpOBHE CPEIHEro
o01rero o0Opa3oBaHUs BBIACICHBI CICAYIONIUME COCTABJISIONIME: OCO3HAHUE
00yJaromMMUMHUCS POCCHMCKOM TpaKJaHCKOWM HJICHTUYHOCTH; T'OTOBHOCTh K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CaAMOOTIPE/ICTICHUIO; HAIMYME MOTUBAITUHU K
OOyYEeHHIO; TOTOBHOCTh M CIHOCOOHOCTH OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
OPUHATBIMM B OOIECTBE TPaBWJIAMM U HOpPMamMH TOBEJCHUS; HAIUYUE
IPaBOCO3HAHUS, IKOJIOTMUECKON KYJIbTYPhl; CIOCOOHOCTh CTABUTH 1IE€JIU U CTPOUTH
YKU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MmpenMera «XUMHUS»  OTPaXKaloT
c(hOpMHPOBAHHOCTh OMbBITA ITO3HABATEILHON M TMPAKTUYECKOW EATETbHOCTH
00y4JaronmMxcs B MPOIECcCce pean3aui 00pa3oBaTeNbHOU e TeIbHOCTH.

JIndHOCTHBIE pe3yNbTaThl OCBOCHUSA MpeameTra «XUMHS»  OTPaKarT
c(OpMHUPOBAHHOCTh OIbITA ITO3HABATEILHON M MPAKTUYECKOW EATETbHOCTH
o0yyJaromuxcsi B MPOIECce pean3aiud o0pa3oBaTebHON JEATETbHOCTH, B TOM
YHUCJIE B YACTU:

1) rpaaaHCKOro BOCIIMTAHMS .

OCO3HAHUS 00YYaIOIIMMUCSA CBOMX KOHCTUTYIIMOHHBIX MIpaB U 00SI3aHHOCTE,
YBaYKECHHUSI K 3aKOHY U IPABONOPSIAKY;

NpEACTaBICHUS O COIMAIbHBIX HOpPMax MW MpaBUIaX MEXKIUNYHOCTHBIX
OTHOIIECHHUHU B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATENBHOCTH IMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWH Y4YEOHBIX M IMO3HABATENIbHBIX 3a/1a4, BBINOJTHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMaTh W TNPUHUMATh MOTHBBI, HaAaMEpPEHHUsI, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHAIH3E PA3TUIHBIX BUIOB YICOHOU JAEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

[IEHHOCTHOT'O OTHOIIEHHUSI K HUCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTE€YECTBEHHON XMMUH;

yBaXEHUSI K MPOIECCY TBOPYECTBA B 0O0JACTH TEOPUM U MPAKTHUECKOrO
NPWIOKEHHUSI XUMHUM, OCO3HAHUS TOTO, YTO JAHHbIE HAYKH €CTh pE3yJIbTaT
JUIMTENbHBIX ~ HAOMIOAEHUM, KPOMOTJIMBBIX  AOKCIIEPUMEHTAIBHBIX  IOHUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

UHTEpECa U I03HABATEJIbHBIX MOTHBOB B MOJYYEHUU U MOCIEAYIOLIEM
aHaju3e MH(POpPMAIMU O MEPEIOBBIX JTIOCTHKEHUSIX COBPEMEHHOW OTEUYECTBEHHOMU
XUMUWY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEACHUS,



CIIOCOOHOCTH OIIEHUBATh CUTYallUH, CBA3aHHbIE C XUMUYECKUMHU SIBIICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHbBIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IMOBEJEHUE M IOCTYIKH CBOMX TOBApHILEH C
NO3ULMI HPABCTBEHHBIX U IPABOBBIX HOPM M C YY4ETOM OCO3HAHUS IOCIEICTBUN
MOCTYIIKOB;

4) dopMuUpOBaHNS KYJIbTYPHI 310POBbS:

NOHMMAaHUsl IEHHOCTEH 370poBOro u 0Oe3omacHoro o0pasza JKHU3HW,
HEOOXOJIMMOCTH OTBETCTBEHHOIO OTHOILIEHHUS K COOCTBEHHOMY (PU3MUYECKOMY H
IICUXHUYECKOMY 3/I0POBBIO;

coOtoieHuss TpaBui Oe€30MacHOro oOpalieHusi C BellecTBaMU B OBITY,
MIOBCEHEBHOM KU3HU, B TPYJAOBOU JIESITEIbHOCTH;

NOHUMAaHMSI UEHHOCTH MPaBWJI HWHIWBUAYAIBHOTO U  KOJUJIEKTUBHOI'O
0€30MacHOro MOBEJICHUS B CUTYalUAX, YTPOKAIOIIUX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHUS TOCJEACTBUNA W HEMPUATHS BPEIHBIX MPUBBIYEK (YHMOTpeOJieHus
AJIKOT 0JIsI, HAPKOTUKOB, KypEHUs);

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IIOJIE3HOM, TBOPYECKOM MW  APYrMX BHIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha AaKTMBHOE YYacTH€ B PEIICHWHU MPAKTUYECKUX 3aj1ay
COIIMAIbHOM HAIMPaBIEHHOCTHU (B paMKax CBOETO KJacca, IIKOJbI);

UHTEpeca K MPaKTUYECKOMY M3Y4YEHHUIO MPOGECcCuil pa3iudyHoOro poja, B TOM
YKCJIe HA OCHOBE MPUMEHEHHUS MPEAMETHBIX 3HAHUI M0 XUMUHU;

YBaXXEHUS K TPYLY, JIIOJSM TPyAa U pe3yJibTaTaM TPYJI0BOM AEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HWHIMBHUIYaIbHOW TpPAaeKTOPUU
oOpa3oBanus, Oymymiedi mpodeccuu W peann3anu COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C Y4E€TOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENW K XMMUU, HUHTEPECOB U
noTpedHOCTEN 0011eCTBa;

6) 3K0JI0TrN4eCKOro0 BOCIIMTAHMS:

AKOJIOTHYECKU LEJIEeCO00Pa3HOr0 OTHOLIEHUS K NPHUPOAE KaK HCTOYHUKY
CYILLIECTBOBAHMSI JKU3HU Ha 3eMJIE;

MOHUMAaHUSI TI00ATBHOIO XapaKTepa SKOJOTHYECKUX MPOoOJIeM, BIUSHHUS
SKOHOMHYECKHUX MPOLECCOB HA COCTOSIHUE IPUPOAHON U COLIMAIBHON CPEJIbI;

OCO3HAaHUS HEOOXOIMMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHUU IS
pELIeHHs] BOMPOCOB PALIMOHAIBLHOI0 PUPOI0NOJIb30BAHUS;

AKTUBHOTO HENPUATHS JNEUCTBUH, MPUHOCAIIMX BpEI OKPYXKaroLEen
NPUPOAHON Cpelie, YMEHUS MNPOrHO3UPOBATH HEOJArOMPUSTHBIE KOJIOTMYECKUE
NOCJIECTBUSA MPEANPUHUMAEMBIX JIEUCTBUI U MPEJOTBPAILATD UX;

HAJIM4YUS PA3BUTOIO 3KOJIOIMYECKOT0 MBIIUICHHS, YKOJIOIMYECKON KYIbTYpHI,
OTbITa NesITeNbHOCTH AKOJIOTUYECKON HAIpPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU



MpPaKTUKE, CIOCOOHOCTM M YMEHHS AaKTHMBHO TMPOTUBOCTOSTH HUICOJIOTHU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pPa3BUTHUS
HAyKHU U OOIIECTBEHHOM MPAKTHUKU;

NOHUMaHMs ChnenuUKd XUMHU Kak HayKd, OCO3HaHUA €€ poiu B
GbopMHUPOBAHWY PANMOHATHHOTO HAYYHOTO MBINUICHUS, CO3JaHWUU IIEJTIOCTHOTO
Ipe/ICTaBlIeHUss 00 OKPYXKAIOIIEM MHUPE KaK O €IUHCTBE MPUPOJBI U YEIOBEKa, B
MO3HAHUM TMPUPOAHBIX 3aKOHOMEPHOCTEH M pEHIeHUHU NPoOJIeM COXpPaHEHUS
IPUPOTHOIO PAaBHOBECHS;

yOSKIEHHOCTH B  0COOOM 3HAUYUMOCTH XUMHUU JJISI  COBPEMEHHOM
UUMBWIN3ALMUK: B €€ TyMaHUCTUYECKON HAMpaBICHHOCTH W BaXXHOW pOJNM B
CO37aHMM HOBOW 0a3bl MaTepUabHON KYyJIbTYpbl, B PEIICHUU TJI00ATBHBIX
npo0jeM YCTOMYMBOTO PAa3BUTHS UYEIOBEYECTBA — CHIPhEBOM, HHEPrETUUYECKOMH,
MUIIEBOM W SKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00CCIICUCHUH
YCJIOBUH YCTEIIHOTO TPYJa U AKOJOTHUECKH KOM(POPTHOM JKU3HU KaXJOr0 4eHa
o0IIecTBa;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTU: TIOHMMaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOIb30BaTh
NoJTydaeMble 3HaHUsS JIJIsl aHAJIu3a U OOBSICHEHUS SIBJICHUIN OKPYKAIOIIero Mupa u
MPOUCXOAIINX B HEM U3MEHEHUH, yMEHUS JieJlaTh 00OCHOBAHHbBIC 3aKIIOUCHHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W WMEIONUXCS JaHHBIX C I[EIbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIb30BaTh XHUMHUYECKHE 3HAHUS IS
pelieHus MpooOJieM B pealbHbIX KU3ZHEHHBIX CUTYaAIIUAX;

MHTEpeca K MO3HAHUIO, UCCIIEA0BATEIBCKOU IESITEIHHOCTH;

TOTOBHOCTH H  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUIO U
caM0O0Opa30BaHUI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAHUW 10 XUMHUU B
COOTBETCTBHHM C KM3HCHHBIMU MOTPEOHOCTAMU;

UHTEpeca K OCOOCHHOCTSIM TpyJia B pa3nuvHbIX chepax nmpodeccruoHanbHON
NEeSATeTbHOCTH.

MeTanpeaMeTHbIE Pe3yJIbTATHI

MeranpeaMeTHble pe3yabTaThl OCBOCHHS MIPOrpaMMBbI TI0 XUMUHU Ha YPOBHE
CpelHero o01Iero 00pa3zoBaHus BKIIOYAIOT:

3HaYUMbIe  JUI1  (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYarOIIUXCS
MEXKTUCITUTUTHHAPHBIC (MEXKITPEIMETHbIC) OOICHAYYHbIC TIOHATHS, OTPaKaroIINe
IICJIOCTHOCTh HAyYHOW KAapTUHBI MHpa U CHEHU(HUKY METOIOB IO3HAHWA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIESCTBO, SHEPIHUs, SBIICHUE,
npoIiecc, cucTeMa, HaydHbId (DaKT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, UCCIIeIOBaHEe, HAOIIOICHUE, U3MEPCHHE, SKCIIEPUMEHT U JIPYTHUE);



YHHUBCPCAJIbHBIC y‘l€6HBI€ JIGI\/’ICTBI/ISI (HOSHaBaTeJ'IBHBIe, KOMMYHHUKATHUBHEIC,

pEryJIATUBHEIE), 00ecCIeYnBaroIIne dbopmupoBaHue byHKIIMOHATHHOM
T'PaMOTHOCTH U COIIMATLHOW KOMITETEHITH 00YJarOIIHXCs;
CIOCOOHOCTH 00yyYaromuxcs UCII0JIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHHUBEpPCAJbHbIEC y4eOHBbIE
JEWCTBUS B MIO3HABATEILHON M COLMAIIBHON MIPAKTUKE.

MeranpenMeTHbie Pe3yiabTaThl OTPAXAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMU  MO3HABaTEIbHBIMM, KOMMYHUKATHBHBIMHU U  PETYISTUBHBIMU
JIEUCTBUSIMU.

Ilo3naBaTe/ibHbIe YHUBEpPCAJIbHBbIE YUeOHbIE JeiiCTBUS

1) 6a3oBble JIOTMYECKHE 1€IICTBUA:

CaMOCTOATETLHO  (OPMYNHpPOBATH W AKTyalIM3UpPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

OMpENEeNsATh LENU JACITEIbHOCTH, 3ajaBasi MapamMeTpbl U KPUTEPUU HX
JTOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AEATEIbHOCTH C MTOCTABICHHBIMU 1IEJISIMU;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHUS
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHATHH M YCTAHABJIMBATh UX B3aNMOCBS3b,
UCIIOJIb30BaTh COOTBETCTBYIOUIUE MOHATUS ISl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHUS U KPHUTEPUU [JI KIacCU(PUKAIMKA BEIIECTB U
XUMUYECKUX PEAKIINA;

YCTaHABJIUBaTh NPUYUHHO-CICICTBEHHBIE CBSI3M MEXAY H3YyYaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMUECKUE PACCYXKJECHUS (MHIAYKTUBHbBIC, JEIYKTHUBHbBIE, TIO
AQHAJIOTUH), BBISABIATH 3aKOHOMEPHOCTM W TMPOTHUBOPEUYHUSI B paccMaTpPUBAEMbBIX
SIBJICHUSX, (DOPMYJIUPOBATH BBIBOABI U 3aKIIFOUCHUS;

IPUMEHATH B MPOIECCE MO3HAHUS HCIOJIb3YEMbIE B XUMHUHM CHUMBOJIMYECKUE
(3HAKOBBIE) MOJIENH, PE0OPA30BBIBATH MOJIEIbHBIEC MPECTABICHUS — XUMHUECKUIT
3HaK (CHMMBOJI) DJIEMEHTa, XUMHUYeckas (opmysia, ypaBHEHHE XHUMHUYECKOU
peakiMu — TMPU PElIeHUW YYeOHBIX TMO3HABATEIbHBIX M MPAKTUYECKUX 3ajad,
MPUMEHSATh Ha3BaHHBIE MOJICIIbHBIC MPEICTABICHUS JJIsI BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUN.

2) 0a3oBbIe McCIeI0BaTEILCKUE 1eHCTBUS:

BJIQJIETh OCHOBAMH METOJIOB HAy4YHOTO MO3HAHUSI BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIUpPOBATH LENIH U 33]1a4l UCCJICIOBAHUS, UCIIOIb30BaTh TOCTABIICHHbBIE
U CaMOCTOSITENHHO C(HOPMYTUPOBAHHBIE BOMPOCHI B KAa4eCTBE HMHCTPYMEHTA
MO3HAHUS U OCHOBBI I (DOPMHUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUIHHOCTU
BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMU CaMOCTOSATEJIBHOTO IUIAHUPOBAHUS W MPOBEICHUSA
YUYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOJIOJATh 32 XOJI0M
npolecca, CaMOCTOATENFHO TPOTHO3UPOBATH €ro pe3yabTar, (HOopMyIupOBaTh



0000111€HHS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJITATOB UCCIIEAOBAHUS,
COCTaBJIITh OOOCHOBAHHBIN OTYET O MPOICIIAHHON paboTe;

OpUOOpeTaTh OMBIT YYEHWYECKOM UCCIEeNOBATEIbLCKOW U MPOEKTHOM
NEeSATENbHOCTH, MPOSIBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY
IIOMCKY METOJIOB PEIICHUs NPAKTHYECKHX 3a/1ad, NPUMEHEHUIO pa3JInYHbIX
METOJI0B MO3HAHUS.

3) padora c nunpopmanueii:

OPUEHTUPOBATHCS B PAJTMYHBIX HCTOYHMKAX HMHPoOpManMKu (HAy4HO-
NOMyJsipHasl JUTEpATypa XHUMHUYECKOTO COJAEpPX aHUs, CIPABOYHbIE MOCOOMS,
pecypcbl MHTepHeTa), aHaau3upoBaTh MH(OOPMALMIO Pa3IMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JIOCTOBEPHOCTh U
HENPOTUBOPEUYHUBOCTD;

(opMyIupOBaTh 3apPOChl U MPUMEHATH PA3JIMYHbIE METOMBI NPU MOUCKE U
orObope wuHpoOpMaMK, HEOOXOAMMOW HJisi BBINOJIHEHUS Y4YEOHBIX 3aaad
OIPEAECIEHHOIO THUIIA;

OpUOOpPETaTh OMNBIT MCMOIb30BAHUS HHPOPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSAITENILHO ~ BBIOMpATh  ONTUMANbHYIO  (GOpMY  MPEACTABICHUS
uH(popMaIu (CXeMbl, rpaduKH, JTUarpaMMbl, TaOJINLbI, PUCYHKU U APYTHE);

UCMOJb30BaTh HAay4yHBIH $3bIK B KayecTBE CpeACTBa IpH pabore ¢
XUMUYECKOM uMHpOpMaLMe: TPUMEHATh MEXIpeAMeTHbIe ((u3udeckue u
MaTeMaTUYeCKUe) 3HaKU U CUMBOJIbL, (hOpMYJibl, a00peBUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

KoMMyHHKaTHBHBIE YHHBEpPCAJbHbIC Y4eOHbIe JeHCTBHA:

3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYK/1aeMOil TeMBbI B X0J1€ AUaIora u/miu
JUCKYCCHUU, BBICKA3bIBATh UJI€U, (POPMYITUPOBATH CBOU MPEATIOKEHUS
OTHOCHUTENBHO BBIITOJIHEHMSI IPEJIOKEHHOM 3a1a4H;

BBICTYIAaTh C MPE3CHTAIMEN pe3ylbTaTOB MO3HABATENLHON J1€ATENbHOCTH,
NOJIYYEHHBIX CAMOCTOSTENBHO MJIM COBMECTHO CO CBEPCTHUKAMM MPH BBITOJIHEHUT
XUMHUYECKOTO SKCIEPUMEHTA, MPAKTHUECKOW PabOThI MO MCCIEOBAaHUIO CBOMCTB
U3Yy4aeMbIX BEIIECTB, pealn3aluy y4eOHOro MpoeKTa, U (popMyIupoBaTh BHIBOJIbI
[0 pe3yJIbTaTaM IPOBEIEHHBIX UCCIEIOBAaHUA MYTEM COrJACOBAaHUS MO3ULUN B
X0J1e 00CYXJIeHHsI 1 0OMEHA MHEHUSIMHU.

PerysiTuBHBIC YHHBEpPCAJIbHbIC YUeOHbIE AeliCTBUA:

CaMOCTOSITEJIPHO IUIAHUPOBATh M OCYIIECTBISATH CBOK I103HABATEJIBHYIO
NeSATENbHOCTh, OMNpenensss €€ Uead M 3aJauyd, KOHTPOJUPOBaTh M IO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TMpEIaraéMblii  alTOPUTM  JIEUCTBUA TIPHU
BBITIOJITHEHWM Y4eOHBIX M UCCIENOBAaTEIbCKUX 3aJad, BbIOMpaTh Hauboiee
3O PeKTUBHBIN CMOCOO0 HMX pEIICHUS ¢ Y4E€TOM TMOJYYEHUS HOBBIX 3HAHUU O
BELIECTBAX U XUMHUYECKHUX PEAKLUSAX;

OCYUIIECTBJISITh CAMOKOHTPOJIb JESTEIbHOCTH HAa OCHOBE caMoOaHalh3a H
CaMOOILICHKH.



IIpeameTHbIE pe3yJIbTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOCHHUS MPOTrpaMMbl IO XUMUHU Ha YIIyOIEHHOM
YPOBHE Ha YPOBHE CpPEIHEro oOIero oOpa3oBaHMs BKIIOYAIOT clienuduyeckue
JUTsl y4eOHOro npeaMeTa « X UMHs» Hay4YHble 3HAHMSI, YMEHUS U CIIOCOOBI AEMCTBUI
[0 OCBOEHUIO, UHTEPIPETAMN U NMPeoOpa30BaHUIO 3HAHUM, BUBI JESTEIbHOCTH
[0 TOJYYEHHUIO HOBOTO 3HAHMSI M MPUMEHEHUIO 3HAHUWA B PA3JIMYHBIX Yy4E€OHBIX
CUTyalUsX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C XUMHUEH. B
IpOrpaMMe II0 XHMHH IPEIMETHBIE pe3yJbTaTbl MPEICTABICHbI IO TI'OAaM
WU3YYECHUS.

10 kiace

[IpenMeTHble pe3ynabTaTbl OCBOEHHMS Kypca «OpraHuyeckass XUMHSI»
OTPAXKAIOT:

c(OpMUPOBAHHOCTh NPEJACTABICHUNA: O MECTE€ U 3HAUYEHUU OpPraHUYecKOn
XUMHUHU B CHUCTEME €CTECTBEHHBIX HAyK M €€ PO B O0ECHEYEHUH YCTONYMBOIO
pa3BUTHS YEJIOBEUECTBA B PEILICHUU MPOOJIEM SKOJIOIMUECKOM, SJHEPreTUYECKON U
NUIIEBOM O€30MacCHOCTH, B PAa3BUTUU MEAUIMHBI, CO3JaHUU HOBBIX MaTE€pHAJIOB,
HOBBIX HMCTOYHUKOB JHEPIUH, B obecrieueHUuu PalOHAIIBHOTO
OPUPOJOINOIb30BaHUsI, B (OPMUPOBAHUM MHPOBO33PEHUS M OOIIEH KyJIbTYpbI
YeJIOBeKa, a TaKKe SKOJIOTMYECKH OOOCHOBAaHHOIO OTHOLIEHUSI K CBOEMY
3I0POBBIO ¥ IPUPOJHOM CPEE;

BJIQJICHUE  CHCTEMOM  XUMHYECKUX  3HAHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAIOIINE ITOHATHS — XUMUYECKHUN 3JIEMEHT, aTOM, SIPO U JJIEKTPOHHAs
obomodka aroma, S-, P-, d-aTOMHBIE OpOWTATM, OCHOBHOE M BO30YXKIEHHOE
COCTOSIHUA aToMa, THUOpUAM3alMs AaTOMHBIX OpOWTanei, HMOH, MOoJeKya,
BAJICHTHOCTD, 3JIEKTPOOTPULATEIBHOCTD, CTEIIEHb OKUCIICHUSA, XUMHUUYECKasl CBS3b,
MOJIb, MOJISIPHAsI Macca, MOJISIPHBIN 00bEM, YTIIEpOIHBINA CKeeT, (YHKIIMOHAIbHAS
rpynma, pagukaig, CTPYKTypHble (opmynsl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHas M IHPOCTPAHCTBEHHas (reoMeTpuyeckas,
ONTHYECKas), HM30MEPbl, T'OMOJOTMYECKHA pAJl, TOMOJOTH, YIIE€BOAOPO/BI,
KHCJIOPOJ- U a30TCOAEPIKALUE OPraHUYECKUE COCAUHEHUs, MOHOMEp, IMOIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJIIPHBIE COCIWHEHUS; TEOPUU, 3aKOHBI
(nepuoguueckuii 3akoH J[. M. MengeneeBa, Teopusi CTPOEHUS OPTraHUYECKHUX
BeniecTB A. M. byTiiepoBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPaHEHHUS
U TPEBpalleHUs] SHEPIHMM IPU XUMUYECKHUX pEaKLUHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3bIK XMMHH, MUPOBO33PEHUYECKHE 3HAHHUs, JICKAIIUE B OCHOBE
NOHUMAaHMS IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJICHUW; MPEICTABICHUS
O MEXaHM3MaX XMMHUYECKMX pPEaKIUh, TEPMOAMHAMHUYECKMX M KHHETHYECKUX
3aKOHOMEPHOCTSX MX IPOTEKAaHUs, O B3aMMHOM BJIMSIHUM aTOMOB U TPYIII aTOMOB
B MOJIEKyJNaxX (MHIYKTUBHBIA U Me30MepHbIi 3pdexTri, opuentantoll u |l pona);
(akTONMOrNYeCKUEe CBEACHUS O CBOMCTBaX, COCTaBe, MOJYyYEHUH M OE30M1aCHOM
UCIOJIb30BaHUM Ba)KHEUIIUX OPraHMYECKUX BEHIECTB B OBITY M NPAKTUYECKOM
NEATENbHOCTH  4YEJIOBEKa, OOUIMX  HAay4YHbIX NPHUHOUNAX  XUMUYECKOIO
NPOU3BOACTBA (Ha IPUMEpPE NMPOU3BOJICTBA METAHOIA, TEPepabOTKU HEPTH);



c(hOpMHPOBAHHOCTh YMEHHI: BBISBISATH XapaKTEpHbIE MPU3HAKU TOHITHIA,
YCTaHABJIMBAaTbUX B3aUMOCBSI3b, UCMOJIb30BaTh COOTBETCTBYIOUIUME MOHSATHS IPU
OMMCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTAHUYECKUX COEAUHEHUI;

c(hOpMHPOBAHHOCTh YMEHUII:

UCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JIJII COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIEHHBIX U CKEIETHBIX) (POPMYI OPraHUYECKUX
BELIECTB;

COCTaBJISITh YPABHEHUS] XMUMHUYECKHX PEAKIMI U pacKpbIBaTh UX CYLIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENIBHBIX ~ PEaKUUH  MOCPEJICTBOM  COCTaBJIEHUS
AJIIEKTPOHHOrO OajaHca JTHUX pEakUuil, peakiuii HOHHOro oOMeHa MyTéM
COCTAaBJICHMSI X MOJIHBIX U COKPAIIEHHBIX MOHHBIX YPAaBHEHMIA;

U3rOTaBJIMBAaTh MOJEIN MOJIEKYJI OPraHUYECKUX BEIIECTB JJISl WLTKOCTPALUU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOI O CTPOCHMUS;

c(OpMHPOBAHHOCTh YMEHUMW: YCTAHABIMBAThH MPUHAIJICKHOCTh H3yUECHHBIX
OpPraHMYECKUX BEIIECTB IO HX COCTaBY M CTPOEHUID K OIpPEACIEHHOMY
KJaccy/Tpynne COCIWHEHWH, JlaBaTh UM Ha3BaHUA [0 CHUCTEMaTHYECKOMN
Homernknarype (IUPAC) u mpuBOAWTH TpUBUAIBHBIE HA3BaHUS IJISI OTICIBHBIX
npe/iCTaBUTeNeld OPraHMYEeCKUX BEIECTB (3TUJICH, alleTWIIEH, TONYOJ, TJIMLIEPUH,
ATUICHIJIUKONIb, (eHoN, (QopManbIeruj, aueTaibleru, aueToH, MypaBbUHas
KHCJIOTA, YKCYCHas KUCJIOTa, CTEAPUHOBAs, OJICMHOBAs, MaJbMUTHHOBAsI KUCJIOTHI,
[VIMIIMH, aJaHuH, MallbTo3a, (PpyKTO3a, aHWIMH, TUBUHWI, U3OIPEH, XJIOPOMPEH,
CTUPOJI U IPYyTHUE);

c(OpMHPOBAHHOCTh YMEHUS ONpPENENsTh BHJ XUMHUYECKOW CBS3U B
OpraHMYECKUX COEJMHEHUAX (KOBAJIEHTHAas M MOHHAs CBA3b, OG- WU T-CBA3b,
BOJOPOJHAs CBS3b);

c(OpMHPOBAHHOCTh YMEHHUSI TPUMEHATH TOJOXKEHHUS TEOPUU CTPOCHHUS
oprannyeckux BemiectB A. M. bytnepoBa nist 00bsICHEHHUS 3aBUCUMOCTH CBOICTB
BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(OpMHPOBAHHOCTh ~ YMEHHM  XapakTepU30BaTh  COCTAaB,  CTPOEHHE,
duznueckre MU XUMUYECKUE CBOMCTBA TUIMYHBIX MPEACTABUTENCH Pa3IUYHBIX
KJIACCOB OPTaHMYECKUX BEILECTB: aJIKAHOB, IUKJIOAIKAHOB, AJIKEHOB, aJIKa/IUEHOB,
AJIKUHOB, apOMAaTUYECKHUX YIJIEBOAOPOIOB, CIUPTOB, AJIBJAETHJIOB, KETOHOB,
KapOOHOBBIX KHUCJOT, MPOCTBIX U CIOXKHBIX 3(UPOB, )KUPOB, HUTPOCOSAUHEHUHN U
aMUHOB, aMHUHOKHUCIIOT, O€JKOB, YIJIEBOAOB (MOHO-, M- W TOJIMCAXapUJIOB),
WUIIOCTPUPOBaTh ~ TEHETHYECKYIO  CBSI3b  MEXAY  HUMU  ypaBHEHUSIMU
COOTBETCTBYIOIIUX XHMHMUYECKUX PEaKUUid C MCHOJb30BAaHUEM CTPYKTYPHBIX
bopmyi;

c(OpMHPOBAHHOCTh YMEHUS TOATBEPXKIATh HA KOHKPETHBIX MpUMepax
XapaKTep 3aBUCUMOCTH PEAKIMOHHOW CIIOCOOHOCTH OPraHUYECKUX COCTUHEHHUN OT
KpPaTHOCTH U TUIIa KOBAJIEHTHOM CBSI3U (G- U M-CBSI3H), B3AUMHOT'O BIUSHUS aTOMOB
U TPYIII aTOMOB B MOJIEKYJIaX;



c(hOpMUPOBAHHOCTb YMEHHS XapaKTEPU30BaTh UCTOUYHUKHU YTIIE€BOOPOHOTO
ceipbs (He(Th, TPHUPOJHBIA Ta3, Yrojib), CIOCOOBI €ro TmepepadoTKu U
PAKTUYECKOE MPUMEHEHHE MPOITYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTh BJIQJCHUS CUCTEMON 3HAHUU O €CTECTBEHHO-HAYUYHBIX
METOJIax MO3HAHUS — HaOIIOJICHUH, U3MEPEHUHN, MOJCIHUPOBAHUU, IKCIIEPUMEHTE
(peaTbHOM U MBICIIEHHOM) U YMEHHUS IPUMEHSATH 3TH 3HAHUS;

c(hOpMHUPOBAHHOCTh YMEHHUS MTPUMEHSITHOCHOBHBIC OMEPAIIN MBICITUTEIHLHOM
NESTENbHOCTU — aHaJU3 W CHUHTE3, CpaBHEHHE, 00O0OIIEHUE, CHUCTEMAaTHU3aIHIo,
BBISIBJICHUE MPUYUHHO-CIIEJICTBEHHBIX CBSI3€U — Il U3YUYEHUS CBOMCTB BEIIECTB U
XAMUYECKHUX PEaKIIUM;

c(hOpMUPOBAHHOCTh YMEHHI: BBISBIISATH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C
MNOHATUAMHU U TPEACTABICHUSMH JPYTUX €CTECTBEHHO-HAYUYHBIX MPEAMETOB IS
0ojee OCO3HAHHOTO TOHMMAaHUS CYIIHOCTA MAaTEepUajJIbHOTO EIMHCTBA MHPA,
UCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPTaHUYECKON XUMUM IJisl OOBSICHEHUS U
POTrHO3UPOBAHUS SBJICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO PUPOY;

c(hOpMUPOBAHHOCTb YMEHHMU: TPOBOJUTH PaCUEThl MO XHUMHUYECKUM
dbopMynam ¥ ypaBHEHHSIM XUMHYECKUX PEAKIIMI C MCTIOIb30BaHUEM (HU3HUECKUX
BeIUMYMH (Macca, 00bEM Tra3oB, KOJHWYECTBO BEIIECTBA), XapaKTEPU3YIOIINX
BEI[ECTBA C KOJMYECTBEHHOW CTOPOHBI: PACU€Thl MO HAXOXKICHUIO XUMHYECKOU
dbopMybl BelIecTBa MO HW3BECTHBIM MACCOBBIM JIOJISIM XUMHUYECKUX DSJIEMEHTOB,
MIPOJIYKTaM CrOpaHusl, INIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHHI: MPOTHO3UPOBATH, AHATM3UPOBATH M OICHUBATH
C TO3UIUH  HKOJOTMYECKOM  Oe30MacHOCTH  MOCHEACTBUS ~ OBITOBOM |
POU3BOJICTBEHHON JESATEIBLHOCTH 4YEJIOBEKa, CBA3AHHOM C TmepepaboTKoM
BEIIECTB, UCIOJIb30BATHIIONYUEHHBIE 3HAHUS ISl IPUHATUS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYAIUsX, CBI3aHHBIX C XUMHUEH;

c(hOpMHPOBAHHOCTh YMEHUH: CAMOCTOSITEIIBHO TUIAHUPOBATH M TPOBOAWTH
XUMUYECKUN SKCIEpUMEHT (TIONy4eHHEe U H3yYeHHE CBOMCTB OpPraHUYECKHX
BEII[ECTB, KAYECTBEHHBIC PpEAKIMU YIJIEBOJOPOJIOB PA3JIMUHBIX KJIACCOB U
KHCIIOPOJICOAEPKAIIUX OPraHMYECKUX BEIIECTB, PEIICHHE SKCIEPUMEHTAIBHBIX
3a/la4 M0 PACIO3HABAHUIO OPraHUYECKUX BEIIECTB) C COOJIIOJCHUEM MpPaBUII
Oe3omacHoro oOpaIreHus ¢ BemecTBaMU H JIA0OpAaTOPHBIM 00OpPYAOBAHHUEM,
dbopMynupoBaTh 1elib UCCIENOBAaHUSA, TMPEACTABIATh B pa3nu4yHOi Gdopme
pe3yabTaThl SKCIEPUMEHTA, aHATTU3UPOBATh U OLICHUBATH UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHUIA:

cOOJII01aTh MpPaBUIa 3KOJIOIMYECKHU 11eJ1eCO00pa3HOro MOBEACHUS B OBITY U
TPYIOBOW JEATETLHOCTH B ILIENISIX COXPAHEHHUsI CBOETO 3J0POBbS, OKpY)Karouen
IPUPOTHOM CPEABI U TOCTUKEHHUS €€ YCTOWUNBOrO Pa3BUTHS;

OCO3HABaTh OINACHOCTh TOKCHUYECKOTO JCHCTBUS HA KUBbIE OPraHU3MBI
ONPEIEIIEHHBIX OPraHUYECKUX BEIIECTB, IIOHUMAasi CMbICH TTokazarens [1/1K;

aHAJTM3UPOBATH 11€J1E€CO00PA3HOCTh MPUMEHEHHS OPTaHWYECKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHONIICHUS PUCK-TIONH3a;



c(hOpMUPOBAHHOCTh YMEHUN: OCYIIECTBIATh IICJICHANIPABICHHBIA TOUCK
XUMHUYECKON MHGOPMAIINH B PA3TUYHBIX UCTOUYHUKAX (Hay4dHAs U yueOHO-HAy4YHAs
JauTepaTypa, CpeacTBa MaccoBor mHbopmanuu, IHTepHET U Ipyrue), KpUTHIECKU
aHAJTM3UPOBATH XUMUUYECKYI0 UH(POpMAIUIO, TIepepadaThiBaTh €€ U UCIOIb30BaTh
B COOTBETCTBHH C ITOCTaBJICHHON yUeOHOM 3amaucii.

11 xaacc

[IpenmerHbie pe3ymbTaThl OCBOCHUS Kypca «OOmas u HeopraHmdecKas
XUMHUS» OTPaXkaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABJICHUN: O MaTEepUaIbHOM E€IUHCTBE MHUDA,
3aKOHOMEPHOCTSIX M IMO3HABAEMOCTH SIBJICHHM MOPUPOIbI, O MECTE€ W 3HAYCHUU
XUMHUU B CHUCTEME E€CTECTBEHHBIX HAyK M €€ poJii B 00ECIEUCHUU yCTONUYMBOTO
pPa3BUTHS, B PEIICHUH MPOOJIEM DSKOJOTUYECKON, DHEPTETHUECKOW W THIINEBOU
0€30MacHOCTH, B Pa3BUTUM MEJWIIMHBI, CO3/JaHUM HOBBIX MaTEpPHAJIOB, HOBBIX
HMCTOYHUKOB AHEPruHM, B OOECIEUECHUM PalMOHAJIBLHOI'O MPUPOJIONOIL30BaHUS, B
GbOpMUPOBAaHUHM MHUPOBO33PEHUS M OOIIEH KyJIbTYphl YEIIOBEKa, a TakxKe
AKOJIOTMYECKH OOOCHOBAHHOI'O OTHOILIECHHMS K CBOEMY 3JI0POBbIO M MPUPOJHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XUMHMYECKMX  3HAHWUM, KOTOpas  BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TOHATHS — XUMHYECKHM 3JJIEMEHT, aToM, SJIpO aToMa,
U30TOIIBI, SJICKTPOHHAs 000JI0UKa aToma, S-, P-, d-aTOMHBIC OpOHTAJIH, OCHOBHOE U
BO30YXJIEHHOE COCTOSHUS aToMma, THOpHUAM3alus aTOMHBIX OpOuTajed, HOH,
MOJIEKYJIA, BAJIEHTHOCTb, OJIEKTPOOTPULATEIBHOCTh, CTENEHb  OKHUCIIEHUS,
XUMUYecKass CBs3b (KOBaJICHTHas, MOHHAs, MeETaUIMYeCKasl, BOJOPOJIHAS),
KPUCTAJUIMYECKAasE PEETKA, XUMHYECKAas peakius, pPacTBOpP, 3JICKTPOJIUTHI,
HE3JIEKTPOJIUTHI, SJICKTPOJUTUYECKAS JUCCOLMAINSA, CTENEHb JIUCCOLMALINM,
BOJOPOJHBIN TIOKa3aTelb, OKHCIWUTEIb, BOCCTAHOBUTENb, TEIUIOBOM 3(deKT
XUMHYECKOW PEAKLINH, CKOPOCTh XUMHYECKOW PEAaKIIUU, XUMUYECKOE PABHOBECHUE;
TEOPUU U 3aKOHBI (TEOpUsl ICKTPOJIUTHUECKON TUCCOIMAIINH, TEPUOIHMUYCCKUN
3akoH J[.1. MenneneeBa, 3aKOH COXPAaHEHUSI MACCHI BEIIECTB, 3aKOH COXPAHECHUS U
MPEBPAIICHUS SHEPTUM NMPU XUMHUYECKUX PEAKIUAX, 3aKOH MOCTOSHCTBA COCTaBa
BEIIIECTB, 3aKOH JICHCTBYIOIMX MAaccC), 3aKOHOMEPHOCTH, CUMBOJUYECKUHN SI3BIK
XAMHUH, MHPOBO33PCHUYECKUE 3HAHUS, JIEKAIME B OCHOBE TOHUMAaHMUS
NPUYMHHOCTH UM CHUCTEMHOCTH  XUMHMYECKMX  SIBJICHUW;  COBPEMEHHBIC
MPEACTABICHUS] O CTPOCHUH BEHIECTBA HA ATOMHOM, MOHHO-MOJIEKYJISIDHOM H
HAJIMOJICKYJIIPHOM ~ YPOBHSIX; MPEJACTABJICHUS O MEXaHU3MaxX XUMHUUYECKHUX
peaKkuuii, TEPMOJAMHAMUYECKUX M  KHHETUYECKHUX 3aKOHOMEPHOCTSX  MX
MPOTEKAaHUSA, O XMMHUYECKOM PABHOBECUHU, PACTBOPAX WU JIHUCIEPCHBIX CHUCTEMAX;
(aKTOJIOrMYeCKUe CBEICHUS O CBOMCTBAX, COCTaBe, IMOJIYYCHHH U 0€30TacHOM
UCIIOJIb30BAaHUU BAYKHEUIIIMX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUYECKOU
NEATeTbHOCTH  YeJOBeKa, OOIMMX  HAay4YHbIX  NPHHIUIIAX  XHMHYECKOTO
MIPOU3BOJACTBA;



c(hOpMUPOBAHHOCTh YMEHUH: BBISIBISATH XapaKTEPHbIC MPU3HAKU TTOHATHM,
YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIIUE IMOHITUS MPH
OMMCAaHWN HEOPTAHUYECKHUX BEIIECTB U UX MIPEBPAIICHUI;

c(OpMHPOBAHHOCTh YMEHHSI MCHOJb30BATh XUMUYECKYIO CHMBOJUKY s
coctaBieHuss (GOpMYJT BEIIECTB M  yPaBHEHHH  XHUMHYECKHUX  PEAKIUH,
cucremarndeckyro HomeHknarypy (IUPAC) u TpuBmansHbie Ha3BaHUS OTACITBHBIX
BEILECTB;

c(hOpMHPOBAHHOCTh YMEHHUS ONMPEIEISATh BAJICHTHOCTh U CTENEHb OKUCIICHHUS
XUMHUYECKUX DJIEMEHTOB B COCIUWHEHUSIX, BUJ XUMHYECKOM CBsI3U (KOBaJEHTHas,
WOHHAs, METAJUIMYECKas, BOJOPOJHAsA), THUI KPUCTAUIMYECKOW PEmETKU
KOHKPETHOTO BEILIECTBA;

c(hOpMHUPOBAHHOCTh YMEHUSI OOBSICHATH 3aBUCUMOCTH CBOWCTB BEIIIECTB OT
BUJa XUMHYECKOW CBSI3M M THMA KPUCTALIMYECKOM pPEmETKH, OOMEHHBIH WU
JOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUSI KOBAJIEHTHOM CBS3H;

c(OpMHPOBAHHOCTh  yMEHHH:  KIacCU(UIMPOBATH:  HEOPTaHUYECKHE
BEIIECTBA M0 UX COCTaBY, XUMUYECKHUE PEAKIIMH 10 PA3IMYHbIM MPU3HAKAM (YHCITY
U COCTaBy pearupyrmolmlux BEUIECTB, TEIIOBOMY 3((eKTy peakuuu, U3MEHEHUIO
CTENEHEH OKHCIECHUS DJIIEMEHTOB, OOpaTUMOCTH, Y4YacTHIO KaTajiu3aropa U
IPYTHUE); CAMOCTOSITENIbHO BHIOUPATh OCHOBAHUS U KPUTEPUU JIs KIacCU(UKauu
M3y4aeMbIX BELIECTB U XUMUYECKUX PEAKLUN;

c(hOpMHPOBAHHOCTh YMEHHMs PACKPBIBATh CMBICI MEPUOJIMYECKOro 3akoHa Jl.
U. MenpneneeBa u JeMOHCTPUPOBATH €T0 CUCTEMATHU3UPYIONTYIO, OOBSICHUTEILHYIO
U TIPOrHOCTUYECKYIO (PYHKIUU;

c()OpMHPOBAHHOCTh YMEHUH: XapaKTEpPHU30BaTh 3JIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XHMMHYECKHUX 3JJIEMEHTOB IEPBOrO—YETBEPTOrO IEPUOJIOB
[Tepunognueckoit CUCTEMBI .. Meneneena, HCTIOJIb3YS MHOHSITUSI
(QHEPreTUYECKHE YPOBHU», «IHEPTETUYCCKUE IMOAYPOBHMY», «S-, P-, O-aToMHBIC
opOuTaNIN», «OCHOBHOE W BO30YXJAEHHOE HIHEPreTUUYECKUE COCTOSHHUS aToMay;
O0BSCHATH3aKOHOMEPHOCTH HM3MEHEHHUS CBOMCTB XMMUYECKUX 3JIEMEHTOB U HX
coequHeHUM no nepuojgaMm u  rpynnaMm Ilepuonnueckon cucremsr . U.
MeHneneeBa, BaJIEHTHbIE BO3MOKHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOEHUS
WX DJICKTPOHHBIX 000JIOYCK;

c(hOpMHPOBAHHOCTh ~YMEHHH: XapakTepu3oBaTh (OMUCHIBATH)  OOIIME
XUMUAYECKHME  CBOMCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB,  IOATBEPKIAATH
CYLIECTBOBAHUE T'€HETHUYECKOM CBSI3M MEXKIY HEOPraHWYECKMMM BEIIECTBAMU C
MOMOIIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKIUN;

c(OPMHPOBAHHOCTh yYMEHHUS PACKpPBhIBATh CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAaHOBUTENIbHBIX PEAKLUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEAKUMH; peaKkluil MOHHOrOo OOMEHa IYTEM COCTABICHHUS HUX IMOJHBIX U
COKpAllIEHHBIX  HMOHHBIX  YPaBHEHWW;  pEaKUUW  THUAPOIM3A;  pEeaKuuu
KOMIUIEKCO0Opa3oBaHus (Ha MpUMeEpe TAPOKCOKOMIIEKCOB IIMHKA U aTFOMUHUA);

c(OPMHPOBAHHOCTh YMEHHUS OOBSACHATH 3aKOHOMEPHOCTH TPOTEKAHWSI
XUMUYECKUX PEaKUUi C Y4ETOM HMX DHEPreTUYECKUX XAPaKTEPUCTHK, XapaKTep



U3MEHEHMSI CKOPOCTH XHMHUYECKOW peakIMd B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpOB, a TaKXKe XapakTep CMELIEHUSI XUMHUECKOr0 PaBHOBECHS T10]] BIUSHUEM
BHEIIHUX Bo3jaeicTBuit (mpunnun Jlelllarense);

c()OPMHPOBAHHOCTh YMEHUS XapaKTepU30BaTh XUMUYECKHE pEaKLuH,
JeKale B OCHOBE NPOMBIIIJIEHHOTO IIOJIYYEHUs CEpPHOM KHCIOTHI, aMMHMAKa,
oOue Hay4yHble MPUHLMIBI XUMHUYECKUX TPOU3BOJCTB; LIEIECO00Pa3HOCTh
OPUMEHEHUS] HEOPTraHWYECKUX BELIECTB B MPOMBILUIEHHOCTH U B OBITY C TOYKH
3pEHHS] COOTHOUIECHHUS PUCK-TI0NIb3A;

c(OpMHPOBAHHOCTh BIIAJICHUSI CHUCTEMOM 3HAHUM O METOJax Hay4YHOro
NO3HAHMS SBJIEHUH NPUPOABI — HAOIIOJEHUE, H3MEpEHHe, MOJEIUPOBaHUE,
AKCIIEPUMEHT (peasIbHbI U MBICJIEHHBIN), UCIIONb3YEMBIX B €CTECTBEHHBIX HAYyKaX,
YMEHUS NMPUMEHATH 3TH 3HAHUS NPU IKCIIEPUMEHTATBHOM UCCIIEI0BAHUN BEIIECTB
U JUId OOBSICHEHMs] XHMHMUYECKUX SIBJIEHHUH, HUMEIOUIMX MECTO B IPUPOJE,
NPAKTUYECKOM 1eITETbHOCTH YEJIOBEKA U B MIOBCETHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBS3b XUMHYECKHX 3HAHUH C
HNOHATUSIMU U MPEJICTABICHUSIMU JIPYTUX €CTECTBEHHO-HAYYHBIX NPEIMETOB ]IS
0osiee OCO3HAHHOTO TTOHUMAHUSI MaTEepUANIBbHOIO €IMHCTBA MUDA;

c(OpMHPOBAHHOCTh YMEHHUS MPOBOAUTH PACUEThl: C HCIOJIb30BAHUEM
HNOHSTHI «MaccoBasi JIOJIsl BEIIECTBA B PACTBOPE» U «MOJIAPHAs KOHUEHTpALHs»;
Macchl BellecTBa Wi 00bEMa rasa Mo M3BECTHOMY KOJIMUYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOIO U3 YYacCTBYIOIIMX B PEaKIUHU BEIIECTB; TEIIoBoro a¢dexra
peaklMM; 3HAYEHHs BOAOPOIHOIO IOKAa3aTes pacTBOPOB KHUCIOT M WIEJIIOYEH ¢
U3BECTHOW CTEMEHBIO AMCCOLMANMM;, Macchl (00BEMa, KOJIMYECTBAa BEIIECTBA)
OPOAYKTa PEaKUUH, €CIU OJTHO M3 MCXOAHBIX BELIECTB JAHO B BHJIE PacTBOpa C
onpeeIéHHOM MacCOBOM JI0IeH pacTBOPEHHOTO BEIECTBA WIIM JIAaHO B M30BITKE
(MMeeT THpUMECH); NOJM BbIXOAA NPOAYKTa peakuuHh; OOBEMHBIX OTHOILIECHHI
ra3os;

c(hOpMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO TUIAHUPOBATh M MPOBOAMTH
XUMUYECKUM  dKCHepUMEHT  (IpOBEIEHHE  peakuuMid  HOHHOro  OOMEHa,
NOJTBEPKACHUE KaUECTBEHHOIO COCTaBa HEOPraHUYECKUX BEIECTB, ONPEIEICHUE
Cpellbl pacTBOPOB BEIIECTB C IMOMOILIBIO HMHAMKATOPOB, H3YYEHHE BIUSHUS
pa3iauuHbIX  (aKTOPOB Ha  CKOPOCTh XHUMHUYECKOM  pEaKIUH, pelIeHue
OKCIEPUMEHTANbHBIX 3afady 1o TtemaM «Meramwbl» u  «Hemeramis») ¢
coOJII0IeHuEM TpaBUil O€30MacHOro OOpallleHHs C BEIIECTBAMU U JaOOpaTOPHBIM
obopynoBaHueMm, (GOpMyJIUpOBaTh LElb HCCIEAOBAaHUSA, MPEJICTaBIATh B
paznuyHoOi QopMme pe3ynbTaThl SKCIEPUMEHTA, aHAJU3UPOBaTh U OLEHUBATHUX
JIOCTOBEPHOCTb;

c(hOpMHPOBAHHOCTh YMEHUI: COOJI0O/IaTh MpaBuia MOJb30BAHUS XUMUYECKOU
nocynod u JabopaTopHbIM OOOpYyIOBaHUEM, OOpalleHusi ¢ BeleCTBaMU B
COOTBETCTBUM C MHCTPYKIMSIMH IO BBIIOJHEHHUIO JAOOPATOPHBIX XUMHUYECKHUX
OTBITOB, JKOJIOTMYECKH I€JIeCO00pa3HOro TMOBENCHHUS B OBITY W TPYIOBOM
NEATENbHOCTH B LIEJISIX COXPAHEHUsSI CBOETO 370POBbS, OKpYXKaroLEHd MPUPOIHON
cpenbl U JOCTHMKEHHA €€ YCTOWYMBOIO pa3BHUTHUS, OCO3HAaBATh OMNACHOCTh



TOKCHUYECKOTO JIEHCTBUS Ha KUBBIC OPraHU3MbI OMPEICIEHHBIX HEOPTaHUYECKUX
BEIIECTB, MOHMMAas cMmbIch mokaszarens [IK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYIIECTBIATh IIEJICHANIPABICHHBIA ITOMCK
XUMUYECKON MH(OpMaILIMK B PA3JIMUYHBIX UCTOYHUKAX (Hay4yHasi M yueOHO-Hay4YHas
JUTEpaTypa, CpecTBa MaccoBoit nHdopmaruu, UHTepHET U ApyTrue), KPUTHIECKU
aHAJTM3UPOBATHXUMHUYECKYIO MH(OpMalHio, nepepadaThiBaTbeé U HCIOJIB30BATHB
COOTBETCTBHHM C MOCTABJICHHON yueOHOM 3a1aueil.
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u/ POIII https://bolshayaperemena.online/
Bornbiras nepemena https://uchi.ru/ Yuu py

Hroro 102 7 6
Kaace - 11
I'og oOyuenmst — 2
Bcero 102 yaca (3 nen. 4)
HaumenoBanue KonnuecTBo yacos
DnektpoHHbIe (1M(poBHIC) 00pa3oBaTEIBLHbBIC
Neri/t pa3nenoB, TEM Kontponbnusie | [Ipaktuueckue
Bcero pecypcehl
(B COOTBETCTBHH paboThl paboThI
C COJIep>KaHUEM)
OO6m1as 1 HeOpraHUYECKasi XUMUS
bu6mnorexa IJOK
1 Teoepruueckue 39 9 3 https://m.edsoo.ru/7f419506https://resh.edu.ru/
OCHOBBI XUMHH POIII https://bolshayaperemena.online/
Bornbiras nepemena https://uchi.ru/ Yuu py
bu6mnorexa IJOK
5 Heopranunueckas 54 3 5 https://m.edsoo.ru/7f419506https://resh.edu.ru/
XUMUS PO https://bolshayaperemena.online/
Bonbrras nepemena https://uchi.ru/ Yuu py
bu6nmoreka LIOK
3 N 9 1 https://m.edsoo.ru/7f419506https://r_esh.edu.ru/
POIII https://bolshayaperemena.online/
Bonbiras nepemena https://uchi.ru/ Yuu py
Hroro 102 6 8
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

METOINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET
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